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BARAGE = GREASES 


give 
Top Performance 


Greases made with BARAGEL perform 
better than ordinary greases in all types 
of applications . . . especially where ex- 
treme temperatures or wet conditions 
are problems. 


BARAGEL greases keep equipment 
moving . .. cut maintenance costs to the 
bone . . . hold shutdowns to an absolute 
minimum of time. 


Lubricate with BARAGEL greases and 
get top performance! 


* REGISTERED TRADEMARK OF NATIONAL LEAD COMPANY FOR 
AN ORGANIC AMMONIUM MONTMORILLONITE. 


BAROID CHEMICALS, INC. 
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THE COVER 


ANNUAL MEETINGS serve a 
great number of purposes. . . not 
the least of which is the opportun- 
ity to become acquainted with 
other men in the industry. But 
certainly an important adjunct of 
each yearly session is the exchange 
of data and information obtained at 
the meetings, while the papers are 
being given. The meetings represent 
the combined progress of the Insti- 
tute, while the papers reflect the 
latest theories and practices. Begin- 
ning with this issue, the papers 
given at Houston October 29-No- 
vember 1 will be brought to you in 
succeeding copies of your Institute 
journal. 
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PRESIDENTS 


By C. L. JOHNSON, President 


NLGI 


PAGE 


An Important Subject 


Over the years my 28 predecessors have dealt with a 
number of important subjects on this page and in the 
twelve months to come, | will attempt to write on mat- 
ters pertaining to the Institute and the industry in as 
effective a manner as the presidents before me. 


I can think of no more vital subject to begin with 
than that of finances. Every member firm has had the 
problem of rising costs and shrinking profits to contend 
with, so it should not come as a surprise that inflation 
has caught up with NLGI at last. In spite of the ut- 
most economy of operation, constantly reviewed by 
your Board of Directors, the Treasurer anticipates a 
deficit for the fiscal year 1961, and the cost trend con- 
tinues upward, 


Briefly, for your review, NLGI has maintained the 
same budget for over ten years, on a dues schedule 
established back in the 30’s. Think of what your own 
costs have done in the past decade, let alone in the past 
25 vears. 


The situation is not desperate but it does call for con- 
sideration by the membership. There are reserves to 
take care of this year’s loss, but this money is also 
needed for a number of other purposes, and should not 
be drained away at an increasing rate. Part of the loss is 

caused by a falloff in adv ertising in the NLGI Spokes- 


MAN, a problem many journals have been facing. The 


directorate is aware of the need for more ads and a con- 
tinuing campaign for increased lineage will be given 
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even more emphasis in the administration to come. Ser- 
vices sold through the national office offer some in- 
come, but these are sold as close to cost as possible, as 
part of the benefits of membership, and do not repre- 
sent an effort by NLGI to make a profit. 


The basic source of income, then, is dues. Whereas 
this money once not only ran the Institute but allowed 
for some very nominal savings, in the past five years 
alone, your association has added: the Annual Produc- 
tion Survey, a second research fellow ship at North- 
western Univ ersity in addition to the existing program 
sponsored by NL Gl at the Univ ersity of Utah, a larger 
(and more expensive) Annual Meeting, a subsidized 
movie on lubricating greases, and the dynamic pro- 
grams of the Chassis Lubrication Committee, just to 
name a few. 


Your Board of Directors will continue to look for 
ways to reduce expenses and to increase income. In the 
year to come, a general review of dues payments by 
Active and Marketing member firms will be made to 
insure equitable charges to all. More members will be 
sought, and reevaluation of existing programs will be 
continued. 


The financial situation does not mean the Institute’s 
plans for growth will be slowed down, but as services 
expand we must continue to serve the much desired 
needs of the industry. 
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THE REASONS: 


SANTOPOIDe 23-RI 
field-proven additive for 
multipurpose gear oils 


Santopoid 23-RI formulations meet the requirements 
of automobiles, trucks, heavy equipment, all types 
of military vehicles. 


Multi-Functional: Requires only 2% by weight for 
mild EP; 5% for MIL-L-2105; 9.5% for MIL-L-2105B! 


Unexcelled: For extreme pressure, anti-wear, 
lubricity, anti-rust, foam stability, and base 


stock compatibility. 


Discerning gear oil producers 

Hundreds of MIL-L-2105B approvals 
Recommended or accepted by major manufacturers 
of automobiles, trucks, and earthmoving equipment. 


In case you’re not yet fortifying gear oils with 
SANTOPOID 23-RI, we’ll be glad to arrange tests 
with your stocks—and send you literature containing 
convincing proof of performance. 

Write today on your letterhead to 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 
Dept. 4464, St. Louis 66, Mo. 


THE PRODUCT: 
: 
. 
‘ 
THE RECO = FIVE YEARS SERVICE ON SIX CONTINENT 
; 
4 
| THE USERS: 
THE PROOF: | 


Names Representative 


British American Oil of Toronto 
has named N. D. Morgan, national 
supervisor of product application, 
as NLGI Company representative, 
from this Active member firm. 


Prepare for Fifth NLGI 
Annual Production Survey 


Production totals in pounds pro- 
duced in the calendar year of 1961 
will again be collected for the Insti- 
tute, on lubricating greases and 
fluid gear lubricants. 

The compiling agency is Ernst 
& Ernst, national certified public 
accountants. E&E have gathered 
the data since the inception of the 
survey, and in this way insure that 
replies are anonymous. 

Company representatives of Ac- 
tive member firms in the U.S. and 
Canada will receive sample ques- 
tionnaires in December, followed 
by actual questionnaires from E&E 
in January. One new question has 
been added, asking if the firm par- 
ticipated in previous surveys. 

Survey results are given to 
members in all categories, in the 
spring. 


Joint Container 

The following, submitted by 

A. Magie, Magie Bros. Oil Co., 

chairman of the API-NLGI Joint 
Container Subcommittee, is a re- 
port of the Petroleum Packaging 
Committee meeting held recently 
in Chicago, Ill. 
Shipping Cases 

Nine companies are now using 
24/1 gap cases, with many compa- 
nies planning to start. One compa- 
ny plans export tests on this pack- 
age. 

75# Test 24/1 Quart Case 

Approval will be sought to test 
the 175# 24/1 gap case, but oppo- 
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News About NLGI 


sition 1s expected since the rail clas- 
sification people turned down a re- 
quest to test 175# 24/1 fullflap 
cases not long ago. 


Large Container Committee 
New Lightweight 5-gallon Lug 
Cover Pail 

The subcommittee chairman at- 
tended a demonstration of this 
package at the Inland Steel Con- 
tainer plant in Jersey City in 
March. The results of the tests 
were so encouraging that arrange- 
ments were made for a special pres- 
entation of the development of this 
pail at this meeting in Chicago. 
This new pail has 29 gauge body 
and bottom with a 26 gauge top. 
Standardizing of the New Light- 
weight 5-gallon Lug Cover Pail and 
the 5-gallon Taper Pail 

The Large Container Committee 
and the Steel Shipping Container 
Institute will set up a joint commit- 
tee to consider standards for either 
or both of the above pails. 
High Tensile Steel 20/18 Gauge 
Drum 

The use of high tensile steel in 
manufacturing 20/18 gauge drums 
may increase the strength sufficient- 
ly to promote wider acceptance of 
this package. The additional cost, 
however, may eliminate the incen- 
tive to use the 20 gauge package. 


Use of 120 Pound (16 gallon) 24 
Gauge FRH Drums for Oils 

The subcommittee suggested that 
permits should be requested to test 
this package in shipments of lubri- 
cating oils lighter than 900 seconds 
Saybolt at 100° F. 


Bulk Handling 


One company is extending the 
use of rubber tanks for transfer of 
greases. 

Labels and Markings 
The Federal 


Hazardous Sub- 


stances Labeling Act was approved 


July 12, 1960. The subcommittee 
recommended that the members of 
the Petroleum Packaging Commit- 
tee individually protest to the De- 
partment of Health, Education and 
Welfare to postpone the effective 
date from August 1, 1961 to Febru- 
ary 1, 1962, and to request a hear- 
ing to consider the whole situation. 
However, August 12, 1961 was ex- 
tended to February 1, 1962 for in- 
dustrial products not toxic or high- 
ly inflammable. 


Traffic 


20/18 Gauge 55-gallon Drums 

The expiration date for the ap- 
proved use of this package in truck 
shipments was extended August 1 
indefinitely. 


20/18 Gauge 400 Pound FRH 
Drums 

Public hearings wiil be held in 
the fall by the Rail Classification 
Boards to decide on acceptance of 
this package for rail shipments of 
liquids. 


Petroleum Packaging Industry Advisory 


The Military Petroleum Supply 
Agency’s Petroleum Packaging In- 
dustry Advisory Committee has re- 
cently been dissolved because its 
principal objectives have been ful- 
filled. However, the close working 
relationship between MPSA and 
the PPC will be continued. 


Small Containers 


Lightweight One-Quart Motor 
Oil Cans 

A survey shows that 21 compa- 
nies have tested these cans to some 
degree, and that one company has 
been filling satisfactorily for two 
months, The most common weights 
of plate used so far are 60# bodies 
and 65# ends. Some companies re- 


Continued on page 262 
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Dropping point test shows how greases react to heat. Beaker 
(second tube from left) have passed from solid to liquid state. 


fluid has been heated to 390°F. All greases tested except Darina 


BULLETIN: 


Shell reveals the remarkable new 
component in Darina Grease that helps it save 
up to 35% on grease and labor costs 


Darina® Grease is made with Microgel*, the new thickening 
agent developed by Shell Research. 
Darina lubricates effectively at temperatures 100° hotter 
than most conventional soap base greases can withstand. 
Read how this new multi-purpose industrial grease can help 
solve your lubricating problems and even save you up to 35% 


on grease and labor costs. 


— Is no soap in Darina Grease. 
No soap to melt away —wash away 
—or dissolve away. 

Instead of soap, Darina uses Micro- 
gel—a grease component developed 


by Shell Research. 
What Microgel does 


Because of Microgel, Darina has no 
melting point. It won’t run out of gears 
or bearings. 

Compared with most conventional 
soap-base greases, Darina provides 
significantly greater protection under 
adverse service conditions. 

Mix water into Darina and the 


grease does not soften. It shrugs off 
water—won't emulsify. 


Resists heat 

Darina will withstand operating tem- 
peratures 100° hotter than most con- 
ventional multi-purpose greases. It 
cuts leakage and reduces the need for 
special high-temperature greases. 

Also, Darina resists slumping, thus 
forming a more effective seal against 
foreign matter. 


Saves money 


Shell Darina can reduce maintenance 
expenses while it protects your machin- 


ery. Savings of up to 35% on grease 
and labor are quite possible. 


In some cases lubrication intervals 
have been extended to double what 
they were before. Less grease is con- 
sumed and less time consumed apply- 
ing it. 

For details, see your Shell Repre- 
sentative. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 
20, New York. 


*Registered Trademark 


A BULLETIN FROM SHELL 
-where 1,997 scientists are helping to 
provide better products for industry 


a 
ti 


NOVEMBER, 1961 


6-7 Petroleum Packaging Commit- 
tee, Packaging Institute, Fort Shel- 
by Hotel, Detroit, Mich. 


9-10 SAE National Fuels and Lub- 
ricants Meeting, Shamrock-Hilton 
Hotel, Houston, Texas. 


13-15-American Petroleum Institute 
Annual Meeting, Conrad Hilton 
Hotel, Chicago. 


26-Dec. 1 ASME Winter Annual 


Meeting, Statler Hilton Hotel, New 
York. 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 


Increased film strength 

Increased lubricity 

Improved wetting of metal surfaces 

A strong bond between lubricant and 
metal surfaces 

Resistance to welding of metals at 
high temperatures 

Moisture resistance and inhibits 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 


Liquid Liquid Solid 

30% Ph 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 


are available to help you adapt these 
products to your specific needs. 


HARSHAW CHEMICAL‘. 


1945 E. 97th Street © Cleveland 6, Ohio 
Branches In Principal Cities 


Future Meetings 
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JANUARY, 1962 


8-12 Society of Automotive Engi- 


neers, Annual Meeting, Cobo Hall, 
Detroit, Mich. 


21-26 ASTM Committee D-2 meet- 
ing, Chase-Park Plaza Hotels, St. 
Louis, Mo. 


FEBRUARY, 1962 


21 NLGI Board of Directors meet- 
ing, Sheraton-Cadillac Hotel, De- 
troit, Mich. 


APRIL, 1962 


Petroleum 


2-3 National Refiners 
Association, Spring Meeting, Gra- 
nada Hotel, San Antonio. 


MAY, 1962 


21-22 API Division of Marketing 
Lubrication Committee, meeting of 
subcommittee and technical pro- 
gram session, The Chanteclar Hotel, 
Ste. Adele-en-haut, Quebec, Canada. 


22-25 API Division of Marketing, 
Midyear Meeting, Queen Elizabeth 
Hotel, Montreal, Canada. 


JUNE, 1962 


4-6 ASME Lubrication Symposium, 
Deauville Hotel, Miami Beach, Fla. 


10-15 ASME Summer Annual Meet- 
ing, Hotel Frontenac, Quebec, Can- 
ada. 


24-29 ASTM Annual Meeting and 


Apparatus Exhibition, Hotel Stat- 
ler, New York City. 


OCTOBER, 1962 


16-18 ASME-ASLE Lubrication 
Conference, Pittsburgh Hilton Ho- 
tel, Pittsburgh, Pa. 


21-24 NLGI Annual Meeting, 
Edgewater Beach Hotel, Chicago. 


NOVEMBER, 1962 


25-30 ASME Winter Annual Meet- 
ing, Statler Hilton Hotel, New 
York City. 


QUALITY 
LUBRICANTS 


INDUSTRIAL 
AND 


AUTOMOTIVE 


Manufactured for 


REFINERS 
COMPOUNDERS 
JOBBERS 


FISKE BROTHERS 
REFINING CO. 


PLANTS 


Newark, N. J. Toledo, Ohio 
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NO GREASE 
STICKS LIKE 


“Fifth wheels are the best proof of the ability of a 
grease to stay put,’ says Howard ‘Dink’ Ray, head 
of Cato fleet maintenance. “And this is the first time 
we've ever had a fifth wheel come back off a long 
haul when the bare metal wasn't exposed! ’ 


Mystik JT-6 is the finest multi-purpose grease ever 
tested by Cato—in the field or in the laboratory. The 
fact that it lasts longer, resulting in more time between 
lubrications, is due to a new raw material that has 
never before been used in the commercial production 
of a lubricating grease. 


This unequalled ability to stay put on moving surfaces 
means a savings in time and maintenance costs. We 
believe there's no grease like it—and that once your 
customers have tried it they'll never accept a sub- 
stitute. Write, wire or call collect for complete 
information. 


CATO OIL & GREASE COMPANY 


OKLAHOMA CITY, OKLAHOMA 
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CLIMAX MOLYBDENUM COMPANY, a division of American Metal Climax, Inc., 1270 Avenue of the Americas, New York 20, N.Y. 


EDITORIAL PAGES OF LEADING TRADE 


MAGAZINES FEATURE MoS, INFORMATION 


Higher temperatures, lower 
temperatures, greater pressures, 
longer lubrication life, all have 
combined to focus more atten- 
tion on the uncommon lubricat- 
ing values of molybdenum 
disulphide. 

That’s why editors are devot- 
ing more and more space to 
descriptions of what MoSe can 
and cannot do. 


One article tells how MoSe pre- 
vents harmful friction in brake 
linings. Another discusses its use 
as a compressor lube substitute. 
Still another reports on tests of 
epoxy-resin compositions con- 
taining high concentrations of 
MoS: for industrial use on bear- 
ings, seals and friction strips. 

Press fittings, wire drawing, 
| cutting tools, ball joints—there 


Proof of MoS.’s High-Pressure Properties 


Photograph above shows mild steel 
test pins. No. 1: Unused pin, No. 2 
(lubricated with mineral oil and 


Molysulfide) and No. 3 (with Moly- 
sulfide bonded coating) were sub- 
jected to rotating pressures between 
bearing halves. Both were elongated 


and extruded without galling, seizing, 
| or weight loss. No. 4 shows typical 
| failure with conventional lubricant. 
Note that the key sheared off and 
pin and block were galled and seized. 


When writing, refer to CL-118 


are MoSe stories about these 
uses, too. 

MoS: as a solid-film dry lub- 
ricant has been the subject of 
several articles. One details high- 
temperature properties; another 
describes a new bearing design 
that can increase bearing life as 
much as 450%. 

Write us for a complete bibli- 
ography of published material on 
molybdenum disulphide. 

P.S. Climax publishes a news- 
letter that describes even more 
uses. Let us know if you'd like 
your name on the mailing list. 


When writing, refer to CL-116 


Use of MoS, 
Paste-Type Concentrates 
Shows Growth 


These lubricants, containing higher- 
than-usual amounts of Molysulfide, 
first proved their value in press fit as- 
semblies of pump gears and shafts. 
By completely preventing galling and 
seizing, and eliminating bent shafts, 
Mo&: saved one company $1,821 an- 
nually on that operation alone. 

The use of MoS, then spread to 
pins, engine block studs, and threaded 
connections, where not only ease of 
assembly but ease of disassembly is 
important. 

Today, Molysulfide paste-type 
concentrates have proved to be the 
most versatile of MoS, lubricants. 
They are particularly effective 
wherever high load conditions exist— 
on splines, universal joints, ball joints, 
sleeve bearings, and machine ways 
and as wear-in and drawing 
lubricants. 


When writing, refer to CL-117 
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Fluid Gear Lubricants 
—Their Future 


By: H. J. Korp, Southwest Research Institute 


Presented as the Keynote Address at the 
29th Annual Meeting of NLGI, Houston 


EMBERS of the National Lubricating Grease 
Institute and guests, it is a pleasure to be 
with you today and to be able to present to 

you some of my thoughts concerning the future of 
fluid gear lubricants. 


As you must be aware, scientific research is perhaps 


the most dramatic and vital force affecting our way of 


life today. Technological advancements determine the 
success of our national defense, determine the state of 
our economy, and even determine the amount of lei- 
sure time available to each of us and, of course, how 
we can use it. Certainly on this basis, it can influence 
the future of fluid gear lubricants. 


With regard to fluid lubricants, just as with every 
other area of technological activity, one has to contin- 
ually take stock to see where he stands. Fluid lubricant 
requirements change. For example, there is much dis- 
cussion of sealed systems, solid lubricants, gaseous lu- 
bricants, liquid metals and the use of anti-friction con- 
cepts to augment the load-support function of conven- 
tional bearings. I’m speaking of the use of such things 
as electromagnetism and electrostatic phenomenon in 
certain applications. All of these new considerations 
seem to indicate a poor future for conventional fluid 
products, but to me it simply affirms that in order to 
create or maintain a future for them the industry must 
objectively review the situation and make decisions to 
conduct scientific research programs as deemed neces- 
sary. 

Research has a profound effect on industrial progress, 
and it may exhibit its effect in any of the following 
ways: 

1. It may help create entirely new industries which 
never existed before. 


2. It may revive and permit old industries to expand 
by lowering product production costs, improving pres- 
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ent products, or by discovering desirable new mater- 
ials, and 


3. It may stimulate other industrial activity in sup- 
port of new products of research. 


It is hoped that the fluid gear lubricants industry is 
still in Category 2 but even if this is not so, supported 
research will permit the development of new industries 
as suggested in No. 1, above, to put to use the facilities, 
equipment and personnel of the industry as it presently 
exists. In recognizing the important role of science and 
technology in our industrial advancement, we can’t 
overlook the fact that new industries very often dis- 
place or amend existing businesses. Cotton, for ex- 
ample, was affected by synthetics; railroads felt the in- 
fluence of truck and air transport; the electric refriger- 
ator replaced the iceman. It should be emphasized 
that in many cases the companies that manufactured 
the original displaced product were the ones that took 
over manufacturing and marketing of the new product. 


Whether you like it or not, and it’s wiser to iike it, 
research and technology are going to give us fabulous 
new industries in the future. In any research develop- 
ment, there is considerable time lag— seven to ten 
years—between the beginning of research and the at- 
tainment of profitable production. The new things of 
this year were only research ideas in 1955 or earlier. 
Annual research expenditures have virtually doubled 
since 1955, therefore, we can expect increasing numbers 
of industries concerned with new products of research 
to come into being in the years immediately ahead of 
us. 


Of course, it should be noted that research isn’t the 
final step—research simply provides the ideas and the 
“know-how”. The subsequent industrial development 
and marketing is done by other departments of our 
corporations and by individual businessmen. After re- 
search there must be extensive engineering and devel- 
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opment, investment of venture capital in new facilities, 
and finally, successful promotion and marketing. 


But let me get back to fluid gear lubricants and try 
to show you why increasing research in this field is an 
absolute necessity. Today, fluid lubricants are required 
to perform under mechanical and environmental con- 
ditions unheard of just a few years ago. For example, 
let me tell you briefly about several of the problems 
that your industry might face in satisfying the lubrica- 
tion requirements of aerospace vehicles now and in the 
near future. 


The figures I quote are, of course, only to indicate 
the general nature of the problems. The magnitudes and 
relative order of importance are given in only an ap- 
proximate and tentative manner. 


Let’s first talk about the pressure phenomena; or 
maybe it would be better to call it lack of pressure. 


The pressure in the atmosphere \ varies from 760mm 
Hg on the earth’s surface to about 10~'*mm Hg in in- 
tergalactic space. High vacuum is known to be ex- 
tremely detrimental to the proper functioning of con- 
ventional gears and bearings through loss of the lubri- 

cant or even the surface film of the lubricated parts due 
to evaporation or sublimation. Of course, because of the 
low oxygen content, there is a reduction in the forma- 
tion of oxide films on the bearing surface, also. The 
metals and other materials used in gear and bearing con- 
struction themselves also evaporate or sublimate at 
high vacuum. In many cases, their mechanical proper- 
ties, such as tensile ‘strength, fatigue strength, etc., 
change rather unpredictably. All exposed gears and 
bearings for aerospace vehicles must be designed to 
cope with the effects of high vacuum. W here it is 
possible to seal them against outside pressure, it is gen- 
erally advantageous to ‘do so. The present design trend 
is to (1) partially seal the gears and bearings in the main 
propulsion system where the operating duration is 
short; (2) completely seal them in the secondary-power 
and cooling system where long life is desired; and (3) 
completely seal most of the instrument and control 
bearings where low friction and long life are de- 
manded, Where control bearings cannot be hermeti- 
cally sealed, novel bearings must be designed. 


A second environmental condition to consider is tem- 
perature. The temperature in the ambient atmosphere 
is normally not an important design consideration, as 
there are overriding factors that are far more impor- 
tant. In enclosed gear and bearing systems, the opera- 
ting temperature is determined by the heat dissipation 
due to friction within the system and the balance of 
heat transfer in and out. The following examples illus- 
trate the range of temperatures experienced: In a pro- 
pellant pumping system, bearings are necessarily ex- 
posed to the propellant and, in the case of cryogenic 
propellants, they will be at very low cryogenic temper- 
atures during start up, as liquid oxygen boils at 

298°F. Afterwards, however, these same bearings 


238 


may be exposed to very high temperatures through- 
out the operational period. In secondary-power 
and cooling systems in aerospace vehicle application, 
liquid metals will probably be used as functional fluids. 
The liquid metal used is determined basically by the 
application, and the temperature may range from 1500 
to 3,000°F or higher. The temperature for enclosed 
instrument gear and bearing systems depends in part 
on their location; in most cases, it is expected to be in 
the range of 500 to 1,000°F. The temperature of ex- 
posed bearings is determined by the energy balance; it 
is generally believed that during re-entry Coiiiiinns, 
the temperatures may reach 3,000 to 5,000°F. For 
steady flight at very high altitudes, the temperature 
should be low er, perhaps i in the neighborhood of 1,000° 
F. In control gears and bearings that are exposed to 
hot exhaust gases, the temperature may reach 4,000 to 
5,000°F or more. 


Then, we have the effect of solar radiation. This fac- 
tor will mostly affect the novel bearings under con- 
sideration; heat radiation and charged particles will be 
the culprits. However, exposed cry ogenic systems 
must undoubtedly be protected from direct solar heat- 
ing, also. They should, in fact, be exposed to the 

“cold of space” on the shaded side of the space ve- 
hicle, if possible. The effect of solar heat on other 
bearings can be kept moderate by the proper choice 
of surface coatings. Effective techniques for control- 
ling solar heating of satellites are already in common 
use. I previously mentioned the novel electrostatic 
bearings which might come into use; charged corpus- 
cular radiation particles may affect such exposed bear- 
ings by partially neutralizing the charges. The effect, 
howev er, could probably be overcome by some shield- 
ing measure. 


We also have the possibility of nuclear radiation. 
Nuclear energy sources will probably be used for sec- 
ondary power systems in aerospace vehicles in the 
future. T hey present a serious problem to most con- 
ventionally ‘lubricated gears and bearings, since the 
conventional lubricants are known to be affected ser- 
iously by nuclear radiation. Because of w eight consid- 
erations, the use of full shielding cannot normally be 
tolerated. Unless conventional materials less affected 
by nuclear radiation are developed, novel gear and 
bearings systems not affected by nuclear radiation 
would need to be used, It should be noted, however, 
that all novel bearings are not free from radiation limi- 
tations. Radiation exposure does affect metallic core 
materials if electromagnetic type bearing approaches 
are involved. In addition, it is expected radiation will 
have adverse effects on insulatory materials and dielec- 
trics used. 


And, finally, acceleration and gravity effects must be 
considered. Space vehicle components are subjected to 
high acceleration, estimated at 10 to 60g’s for a brief 
duration during launching. Further, zero gravity may 
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present serious problems in gear and bearing stability. 
Here again, it may require novel bearings to be de- 
signed to overcome the stability problem. For example, 
the stabilizing forces required can be built into such 
bearings by electrical or mechanical means. 


Now, I realize I’ve gone far afield to present to you 
unusual environments which are difficult for your fluid 
gear lubricants to live with, but rest assured, they are 
the ones you will face in the not too distant future in 
more and more of your applications. Judging from 
what has happened with regard to aerospace accom- 
plishments in the past few years, we should accept the 
fact that we will at least be approaching them. It can 
be expected that other more conventional lubrication 
requirements will also become more severe as new pro- 
pulsion systems for more routine use come into being. 


Of course, we all know that to meet these require- 
ments, the performance capabilities of the products 
which comprise the fluid lubricants group—petroleum 
oils, synthetics and greases—are continually being 
boosted by the improved base stocks created by new 
refining techniques, and with the development and use 
of new additives. Much research along these lines has 
been accomplished, but much more can be done to 
improve properties of conventional oils and/or greases 
to perform under the expected more severe conditions. 


However, because there are still shortcomings, re- 
search has developed synthetics, which will perform 
under conditions too severe for petroleum lubricants, 
These synthetics are usually manufactured from chem- 
ical raw materials other than hydrocarbons. 


Although the new synthetics developed over the 
past decade are beginning to dominate the field of spec- 
talized lubricants, as you are aware, some researchers 
are taking a new look at highly refined or “super- 
refined” petroleum oils. These are conventionally re- 
fined products that have been treated by severe hydro- 
genation, acid treatment, or absorption to remove or 
reduce polar impurities, unsaturates and unstable hy- 
drocarbon structures. These techniques improve oxida- 
tion and thermal stability and reduce corrosion and vis- 
cosity changes. This research is expected to produce 
new base stocks from petroleum oils to which im- 
proved additives can be added. This will permit us to 
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produce lubricants having all of the properties of the 
best synthetics—but at a much lower price. This as I 
noted earlier is also a function of research. 


Of course, other research goes on simultaneously to 
develop specialized materials which will provide lubri- 
cation at the super environmental conditions mentioned 
earlier. Approaches are considered to develop mater- 
ials involving all three states of matter: gases, liquids 
and solids. Gas lubricated bearings have been developed 
and have been highly successful in some very high 
speed, low torque mechanisms. The gas selected need 
not have special properties, but must, for example, 
have non-corrosive properties insofar as the bearing 
materials are concerned. 


Liquids have become very uncony entional and are 
frequently metals of moderate melting point. Solids 
are used in what is termed “dry film lubrication,” 
graphite and moly disulfides in an air atmosphere are 
effective to 700 to 750°F, inert gases such as nitrogen 
extend this temperature effectiveness further. More 
recently, various chemical compounds which can be 
bonded to bearing and gear surfaces directly with res- 
ins which withstand high temperatures have been sug- 
gested to act as lubricants, also. 


Now, gentlemen, I really haven't told you any thing 
about the future of the fluid gear lubricants industry 
except to point out that you had better keep your eyes 
and ears open to the changing technology and, when- 
ever necessary, initiate and perform the necessary re- 
search programs. The long range outlook for business 
is for an economy “enormously larger and infinitely 
more complex than today’s.” Projections for 1975 for 
instance, include a gross national product of $1 trillion, 
20 million additional homes, 30 million more motor ve- 
hicles on the highways, and as an absolute minimum, 
1.1 million more scientists and engineers. Such estimates 
certainly indicate a tremendous future for your in- 
dustry, you must be ready to take advantage ‘of it. 


In the technical papers that follow, I am sure we will 
all learn just what is being done to assure the future for 
fluid gear lubricants, and further, that the research 
which has been accomplished since your last meeting 
has already increased the potentials of your prod- 
ucts. 


H. J. Korp received a BS degree in chemi- 
cal engineering from the University of 
Pittsburgh. A graduate lawyer, he received 
his LLB from St. Mary’s university in 1957. 
From 1941 to 1943, be was an assistant fel- 
low at the Mellon Institute where he did 
research on synthetic rubber pilot plant op- 
eration. In 1943, he joined the explosives 
research laboratories of Carnegie Tech as a 
design engineer group leader. He next be- 
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came associated with Socony Vacuum re- 
search and development laboratories and 
was a senior technologist with that organi- 
zation until he joined Southwest Research 
Institute in 1953. He is presently technical 
vice-president. Author of numerous articles 
in the fuels and lubricants research field, 
Mr. Korp is a member of ACS, AIChE, 
SAE, ASTM Committee D-2, three CRC 
technical committees, API and RESA. 
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Nature o 
Acetate 
Complexes 


In Greases 


By: J. Panzer 
Esso Research & Engineering Co. 


HE TERM “complex soap grease” is generally 

used today to refer to those greases in which the 

thickener is made by mixing a soap with a low 
molecular weight salt or polar compound (such as 
acid or base)'. This class of apo has been further 
subdivided into two groups: (a) greases in which the 
soap and additives may be mixed in any proportion 2 and 
whose “association is an adsorption behavior or a be- 
havior similar to solubilization of polar compounds” 2. 
(b) greases whose behavior suggests that the thickener 
is a chemical combination of soap and additive. 

he literature indicates that greases made with soaps 
and salts of low molecular weight acids, particularly 
acetic acid, fall.into the second grouping; i.e., that they 
are chemical complexes'. Because these greases have 
excellent lubricating properties, they have received 
considerable attention during the last few vears. It was 
believed to be of some importance to elucidate the na- 
ture of the complexes to develop a better understand- 
ing of their effectiveness. 

The results of our studies reveal that the earlier evi- 
dence supporting the concept of chemical complexes 
had been misinterpreted and that the soap-acetate 
thickeners appear to be more like the association com- 
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plexes mentioned above, in which the soap is probably 
adsorbed on the surface of acetate particles. 


The evidence which had been used in the past to 


establish these complexes as chemical compounds was 
of two kinds: 


(1) When a mixture of acetate and soap in oil was 
heated to some specific temperature, the properties of 
the resulting grease differed quite markedly from those 
of a grease of the same composition in w hich the com- 
ponents were physically mixed at room temperature. 
Furthermore, the components of the room tempera- 
ture mixture could be easily separated by solvent treat- 
ment while the thickener of the heated grease appeared 
to be completely homogeneous and could not be sepa- 


rated into multiple components except by chemical de- 
composition. 


(2) X-ray diffraction patterns of the complexes 
were quite different from those of the soap and acetate 
used to make them and also were different from the 
published diffraction patterns of the other forms of the 
acetate. This was interpreted to mean that new crystal- 
line species (not mixtures) had formed. 


Reconsideration of the earlier data in our laboratory 
led to the speculation that the soap-acetate complexes 
might not be chemical compounds but adsorption com- 
plexes. If in the heating of a soap-acetate grease, the 
soap partially melts, becomes finely dispersed and is 
adsorbed on the surface of the acetate particles, it is 
understandable why such a system should behave dif- 
ferently from a simple mixture made at room temper- 
ature. Depending on how tightly bound the soap may 
be to the acetate, it may be difficult to distinguish such 
an adsorption phenomenon from compound forma- 
tion. The heating process could also produce changes 
in the composition of the acetate itself or the soap itself 
that would account not only for the changes in the 
grease properties but also in the X- -ray diffraction pat- 
tern. Yet the thickener in such a situation might be only 
a mixture and not a chemical complex. 


Because we felt that it was desirable to understand 
more fully the behavior of the individual grease com- 
ponents before studying the complexes, our initial ef- 
forts were concerned with the changes in these com- 
ponents that might occur under the conditions en- 
countered in making complex greases. This work, 
which was concerned with complexes of calcium and 
barium acetates, showed that the changes taking place 
in the X-ray diffraction patterns during complex tor- 
mation could be accounted for entirely by changes in 
the acetates alone. Although it has not ‘been established 
conclusively that the complexes are of the adsorption 


type, the behavior of the greases suggests strongly that 
they are. 


The following discussion is concerned with the ex- 
perimental support for the above conclusions. The cal- 
cium and barium complexes are discussed separately 
and experimental details are reported in the appendix. 
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Calcium Acetate Complexes 


There are several reports in the literature offering 
evidence which was interpreted as support for the con- 
cept that the thickeners in calcium soap-acetate greases 
may be chemical complexes. Amott and McClennan 
showed that, when calcium acetate and calcium oleate 
were heated in oil to 350°F., a grease was formed whose 
X-ray diffraction pattern apparently was quite differ- 
ent from those of calcium acetate and calcium oleate?. 
If the complex thickener were simply a mixture of ace- 
tate and soap, it would have been logical to assume that 
all the D-spacings calculated from the X-ray pattern of 
the complex could be attributed to the starting mater- 
ials. However, Amott and McClennan found that sev- 
eral of the X-ray reflections produced by the acetate 
and oleate were absent in the pattern of ‘the complex, 
while several new X-ray reflections had appeared. 
When the acetate and oleate were heated in toluene, a 
second complex with a new diffraction pattern was 
formed. 


Still different complexes were formed when the soap- 
acetate mixture was heated above 400°F. Vamos and 
Guba* reviewed the patent literature and reported on 
their own observations of such complexes, the primary 
evidence being marked changes in grease properties 
above 400°F. Kolfenbach and Morway' also cited as 
evidence for the formation of complexes above 400°F. 
the changes in X-ray diffraction. 


Before examining the complexes themselves we at- 
tempted to characterize the primary components—the 
calcium oleate and calcium acetate—as well as possible. 
A sample of calcium oleate was observed after heating 
to en temperatures ranging up to 450°F. Al- 
though the oleate softened during the heating process, 
its X-ray diffraction pattern after cooling did not 
change. 

Calcium acetate behaves somewhat differently. It 
has been shown during the last few years that calcium 
acetate may form at least two hy drates, three anhy- 
drous modifications, two chemical compounds w ith 
acetic acid and a compound with acetic acid and water, 
all of which have different X-ray diffraction patterns 
(one anhydrous form is amorphous) * *8. Our own work 
shows that calcium acetate monohydrate on being 
heated can form the half-hydrate and all three anhy- 
drous forms, depending on the temperature’. ‘ 


Our examination of the published X-ray data for 
calcium soap-acetate complexes shows that ev ery D- 
spacing can be accounted for by the presence of either 
the starting components or the hydrates, anhydrous 
forms and acetic acid compounds ‘of calcium acetate. 
In Table I is shown the X-ray pattern of an oleate-ace- 
tate complex in oil made in our laboratory according 
to the procedure described by Amott and McClennan? 
(a Noreico diffractometer was used). Each D-spacing 
may be attributed to a specific compound which can 
be present in the grease. 
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TABLE | 


X-Ray Pattern of Calcium Oleate-Acetate Complex in Oil 
Heated to 350°F 


Principal D-Spacings in A 
( Relativ Intensity 


Source Material 


Calcium Acetate Half-Hydrate 


15.5 (W)? Calcium Oleate 

11.7 (M) Calcium Acetate Half-Hydrate 

8.6 (W) Calcium Acetate Half-Hydrate 

8.4 (W) Calcium Acetate Half-Hydrate 

7.5 (F) Calcium Acetate Half-Hydrate 

5.57 (M)? Calcium Acetate Half-Hydrate 

4.48 (M) Calcium Oleate 

3.87 (F) Calcium Acetate Half-Hydrate 

3.52 (F) Calcium Acetate Half-Hydrate 

3.35 (W) Calcium Oleate; Calcium 
Acetate Half-Hydrate 

3 28 (Ww)? Calcium Acetate Half-Hydrate 


1, VS=very strong; S=strong; MS=moderately strong; M= 
moderate; W=weak; F=faint, VF=very faint. 
2. Absent in Amott and McClennan pattern. 


These X-ray measurements produced several reflec- 
tions that were reported absent by Amott and McClen- 
nan, possibly because their observations were made 
with a powder camera, in which it is sometimes diffi- 
cult to measure low angle reflections. The X-ray pat- 
tern of the anhydrous acetate used by Amott and Mc- 
Clennan as a reference in their study of the complexes 
seems to have been the pattern published in the ASTM 
X-ray Powder File which we now believe is incorrect. 
We feel that the more recently reported X-ray diffrac- 
tion patterns of anhydrous calcium acetate are correct, 
because they were obtained with well-characterized 
material®: ®: *, in contrast to the pattern reported by the 
ASTM and cbtsined by Hanawalt with apparently un- 
characterized calcium acetate’. 


The X-ray diffraction pattern which was obtained on 
a sample of Amott and McClennan “calcium complex 
2” which they made by heating calcium oleate, calcium 
acetate, water and toluene, is shown in Table II along 
with the source compounds which account for each 
D-spacing. 
TABLE II 


X-Ray Pattern of Calcium Oleate-Acetate Complex in 
Toluene Heated to 350° F 


Principal D-Spacings in A 


(Relative Intensity) Source Material 


12.7 (W) Calcium acetate-acetic acid-water 
9.8 (M) Calcium acetate-acetic acid 

8.23 (VF) Calcium acetate-acetic acid-water 
4.44 (M) Calcium oleate 

4.04 (F+) Calcium acetate-acetic acid-water 
3.34 (F) Calcium acetate-acetic acid-water 
3.17 (F) Calcium oleate 

2.29 (VF) Calcium acetate-acetic acid-water 
2 03 (F) Calcium acetate-acetic acid-v -water 


1. Key to intensities in Table . 


The formation of the calcium acetate-acetic acid- 
water and the acetate-acetic acid compounds may be 
explained by the effect of unreacted oleic acid in the 
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calcium oleate. If any oleic acid were present, the cal- 
cium acetate would react to form free acetic acid 
which could then complex with the calcium acetate. 
The presence of excess acid in the finished complex (as 
reported by Amott and \McClennan) seems to support 
the above hy pothesis. 


The X-ray patterns of the high temperature com- 
plexes can be accounted for by the presence of an- 
hydrous calcium acetate. Table Ill summarizes our 
observations made with a complex of calcium oleate 
and calcium acetate heated to 420°F. 


TABLE Ill 
X-Ray Pattern of Calcium Oleate-Acetate Complex Heated 
to 420°F 
Principal D-Spacings in A 
(Relative Intensity)! Source Material 
15.5 (M) Calcium oleate 
9.6 (S) 8 -anhydrous calcium acetate 
9.2 (M) 8 -anhydrous calcium acetate 
3.47(W) 8 -anhydrous calcium acetate 
3.35(W) 8 -anhydrous calcium acetate 


1. Key to intensities in Table 1. 


Sometimes the D-spacings characteristic of the soap 
are absent in the X-ray pattern of the complex, es- 
pecially if the complex is heated above 400°F. This 
phenomenon is probably due to the partial melting 
of the soaps and their fine dispersion in the grease, 
followed by adsorption onto the acetate particles. 
The small crystals thus formed can produce broad 
X-ray reflections of low intensity so that they may 
appear absent when compared to ‘the reflections from 
the calcium acetate. We have observed this phenom- 
enon with several different soaps. When the acetate 
and soap are mixed and heated in the dry state, no 
dispersion is obtained and the characteristic X-r ray 
diffraction pattern of the soap is superimposed on 
that of the calcium acetate half-hydrate or B-anhydrous 
acetate depending on the temperature of heating. 

Further evidence indicating that the calcium soaps 
and calcium acetate have not formed chemical com- 
pounds was obtained from observations of the com- 
plexes under different conditions. If the complexes 
were indeed chemical compounds, then changing the 
soap should produce changes in the X-ray diffraction 
pattern other than in those 1)-spacings characteristic 
of the soap. In actual fact, when other soaps, such 
as calcium caprylate, are used the X-ray pattern of the 
complex remains the same for a given method of pre- 
paring the grease. Changing the mole ratio of soap 
to acetate should change the crystalline structure of 
the complex if it is a chemical compound. Experiment 
shows that varying the mole ratio from 1:1 to 1:6 
does. not change the crystalline structure, but pro- 
duces the same D- spacings from X- -ray patterns. 


There are some additional experimental observations 
which show that the behavior of the complexes, par- 
ticularly the changes in the X-ray diffraction patterns, 
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parallels the behavior of calcium acetate. The con- 
version of calcium acetate half-hydrate to the 8-an- 
hydrous form requires the elimination of water, 
usually by heating*. If a calcium soap-acetate complex 
made at 350°F. and containing the acetate half- hy- 
drate is heated above 400°F. in the open, a new com- 
plex is formed whose X-ray pattern resembles that 
of the 8 -anhydrous acetate. If the half-hydrate com- 
plex is heated, however, in a sealed container so that 
water cannot be eliminated, heating above 400°F. ef- 
fects no change in the X-ray pattern. 


Some of the experimental work strongly supports 
the suggestion that, although the complexes are not 
chemical compounds, there are strong interactions be- 
tween the acetate and soaps. The 8-anhydrous acetate 
in the isolated state rapidly absorbs water when ex- 
posed to air and reverts to the half-hydrate"*. In the 
high temperature complex, however, the soap is ap- 
parently adsorbed on the acetate preventing it from 
picking up moisture readily. It is necessary to heat 
the high temperature grease w ith water in a sealed 
container in order to “provide sufficient energy for 
the complex to dissociate and for the ,- -anhydrous 
acetate to react and form the half-hydrate. 


The comparisons of the complexes with the be- 
haviors of their individual components indicate that 
the complexes are neither chemical compounds nor 
simple mixtures, but are probably association com- 
plexes in which the soap 1s adsorbed on the acetate 
particles. 


Barium Acetate Complexes 

Amott and McClennan reported the preparation of 
two barium acetate-oleate complexes whose X-ray 
diffraction patterns differ from those of the starting 
components and from each other’. One of these com- 
plexes was prepared by heating a mixture of barium 
acetate, oleic acid, barium hy droxide, oil and water; 
the other by heating a dispersion of barium oleate in 
oil with an aqueous solution of barium acetate. 


As with the calcium complexes, our first step in 
studying the barium complexes was to observe the 
behavior of the barium soap and barium acetate 
separately. When barium oleate was heated to 450°F., 
no change in its X-ray diffraction pattern was found. 
A similar observation was made for barium acetate 
monohydrate. The possibilty that barium acetate might 
form complex compounds with acetic acid and water, 
by analogy with calcium acetate, was now investigated. 
When barium acetate monohydrate was treated with 
acetic acid, the X-ray pattern of the product was 
quite different from that of the monohydrate. Still 
another crystalline material, whose X-ray diffraction 


pattern was different from the other barium acetate 


salts, was obtained when the monohy drate was sus- 
pended in a small amount of water and filtered. A 
comparison of the X-ray patterns of these salts is shown 
in Table IV. 

It should be pointed out that neither of the latter 
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two complex compounds was isolated in a pure state. 
They are mixtures in which the solvent (water or 
acetic acid) and probably some unreacted barium 
acetate monohydrate are present. Evidence for the 
presence of the monohydrate in these products is the 
fact that most of the D-spacings characteristic of the 
monohydrate are present in the X-ray diffraction 
patterns of the complex compounds. Table IV illus- 
trates this quite clearly. The absence of some of the 
principal D-spacings of the monohydrate in the pat- 
terns of the complex compounds does not necessarily 
mean that the monohydrate is absent. It may be ex- 
plained by orientation ‘and crystallization effects which 
can diminish the intensity of some X- -ray reflections 
so that they cannot be observed in the X- -ray patterns. 
The essential point, however, is that the D-spacings 
which are not characteristic of the monohydrate must 
be due to new compounds involving reaction between 
the monohydrate and water or acetic acid. 


TABLE IV 


X-Ray Diffraction Patterns of Barium Acetate 
Principal D-Spacings in A (Relative Intensities)’ 


Monohydrate Monohydrate + Monohydrate + 
Water Acetic Acid 

9.3 (VS) 10.5. (VS) 14.0 (VS) 
6.9 (S) 9.6 (VS)* 12.3 (VS) 
4.81 (W) 6.35 (W) 9.4 (M)* 
4.67 (M) 5.28 (W) 6.30 (M) 
4.39 (M) 4.95 (W) 4.80 (W)* 
3.68 (W) 4.82 (W)* 4.46 (W) 
3.52 (VS) 4.20 (M) 4.22 (W) 
3.45 (M) 3.90 (W) 3.60 (S) 
3.37 (S) 3.70 (W)* 3.46 (M)* 
3.28 (W) 3.52 (VS)* 3.17 (W) 
3.05 (M) 3.42 (W)* 3.10 (M) 
2.61 (W) 3.37 (W)* 2.89 (W) 
2.49 (M) 3.28 (W)* 2.62 (W)* 
2.40 (W) 3.19 (M) 2.54 (W) 
2.33 (W) 3.04 (W)* 2.50 (M)* 
2.21 (M) 2.61 (M)* 2.40 (W)* 
2.18 (W) 2.49 (W)* 2.02 (W)* 
2.07 (M) 2.37 (M) 1.93 (W)* 
2.00 (M) 2.34 (W)* 
1.93 (M) 2.20 (W)* 
1.73 (M) 2.11 (M) 
1.70 (W) 2.06 (W)* 

2.00 (W)* 

1.93 (W)* 
1.83 (W 


; Key to intensities in Table i. 
Characteristic of monohydrate. 


The D-spacings in the Amott and McClennan barium 
acetate-oleate complexes that could not be attributed 
to the acetate or soap now appear to be characteristic 
of these new crystalline species (See Tables V and VI). 


It was observed that some of the most intense D- 
spacings characteristic of barium acetate monohydrate 
and its solvated compounds do not appear in the pat- 
terns of the complex greases, while some of the weaker 
lines do show up. This situation (which also appears 
with the solvated barium acetate monohydrate ) may be 
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TABLE V 


X-Ray Pattern of Barium Complex 1 
(Amott and McClellan)! 


Princ ipal -Spaci ings in A 
(Relative Intensities)? 


Source Material 


12.0 (W) Barium acetate monohydrate oo 
acetic acid 

9.11 (VF) Barium oleate 

4.46 (VF) Barium acetate monohydrate + 
acetic acid 

4.12 (M) Barium oleate 

3.72 (MS) Barium acetate monohydrate 

3.45 (F) Barium acetate monohydrate 

3.24 (F) Barium oleate 

2.90 (M) Barium acetate monohydrate + 


acetic acid 


2.58 (W) Barium acetate monohydrate + 


1. Reference 2. 
2. Key to intensities in Table 1. 


explained by the following factors which are known to 
hinder characterization of crystalline materials especial- 
ab in mixtures such as greases: 

. Orientation of thickener particles in the sample 
may lead to unequal exposure of all crystal planes to 
the X- -ray beam so that some diffraction lines are dimin- 
ished in intensity. 


2. Crystallization may proceed preferentially along 
one axis to such an extent that along one or more axes 
the crystal may have too few planes to provide sharp, 
intense lines in the diffraction pattern. 


3. Soaps sometimes do not crystallize completely in 
greases so that their X-ray reflections produce broad 
bands (especially at low angles) which may obscure 
diffraction lines characteristic of other substances. 


The above described situation prevents positive iden- 


TABLE VI 
X-Ray Pattern of Barium Complex 2 
(Amott and McClellan)! 

4 (F +) Barium acetate monohydrate 
acetic acid 

4.18 (W)? Barium acetate monohydrate + 
water 

3.93 (M—) Barium acetate monohydrate + 
water 

3.72 (VF) Barium acetate monohydrate + 
water 

3.07 (VF) Barium acetate monohydrate 

2.88 (W) Barium acetate monohydrate + 
acetic acid 

2.18 ( VF) Barium acetate monohydrate 


. Reference 2. 

. Key to intensities in Table 1. 

. Although experimental error makes it difficult to attribute 
the 4.20 A line of the monohydrate + water and the 4.22 A 
line of monohydrate +> acetic acid to different compounds, 
the methods of preparing these substances makes it likely 
that these lines are indeed different. The greater intensity 
of the 4.20 A line and its nearness to the 4.18 A line of the 
complex led to the assignment of the 4.18 A line to mono- 

hydrate + water. 
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tification of the components of the barium complex 
greases. However, the probability that the soap and sol- 
vated compounds of barium acetate are responsible for 
all the diffraction lines is quite high in view of the ob- 
servations made and because of the similarity between 
these systems and the calcium acetate greases which 
have been better characterized. The availability of ex- 
cess water during the preparation of the complexes 
easily accounts for the formation of a hydrated barium 
acetate containing more than one mole of hydrated 
water. The presence of a barium acetate-acetic acid 
compound requires some explanation since no acetic 
acid was present initially during the preparation of the 
grease. A hy pothesis which is consistent with the 
formation of such a compound is that the reaction be- 
tween barium hydrate and oleic acid may be slow 
enough to permit some of the barium acetate to react 
with the oleic acid to form acetic acid which may now 
react chemically with the barium acetate. 

The susceptibility of the barium acetate-soap dis- 
persions to the conditions of preparation is further 
illustrated by using still a third procedure to make a 
complex. In ‘this instance, barium acetate monohy drate 
and barium oleate (each prepared separately ) were 
heated to 320°F. with a small amount of water in a 
naphthenic mineral oil. The X-ray diffraction pattern 
of the resulting smooth grease (in which the propor- 
tions of ingredients were the same as reported by 
Amott and McClennan for one of their greases) was 
different from those of the two earlier complex greases. 
Yet each D-spacing could be attributed to barium ole- 


ate or one of the compounds of barium acetate (see 
Table VII). 
TABLE VII 
X-Ray Pattern of Barium Complex 3 
(Esso Research) 
Principal D-Spacings in A 


(Relative Intensities)! Source Material 


10.2 (W) Barium acetate monohydrate + 
water 

9.3 (VS) Barium acetate monohydrate 

6.9 (M) Barium acetate monohydrate 

4.57 (W) Barium oleate 

4.39 (M) Barium acetate monohydrate 

3.52 (S) Barium acetate monohydrate 

3.37 (S) Barium acetate monohydrate 

3.05 (S) Barium acetate monohydrate 

2.61 


(S) Barium acetate monohydrate 


1. Key to intensities in Table 1. 


By varying the conditions of making barium acetate 
greases, it should be possible to form a wide variety of 
products differing 1 in Composition. 


There is some evidence showing that the barium ace- 
tate complexes are similar to the calctum complexes in 
that they are not simple mixtures. Amott and McClen- 
nan? showed that the solubility behavior of the com- 
plexes in toluene differed markedly from that of simple 
mixtures of barium soap and barium acetate. It was also 
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demonstrated that separation of the complex into the 
components could not be effected by simple solvent 
treatment, whereas a mixture was separated easily. 


Conclusion 


A study of calcium and barium complex soap-acetate 
greases has shown that the properties of these greases 
can be explained by the presence of mixtures in which 
the acetate and soap do not form chemical compounds. 
Much of the evidence suggests, however, that strong 
adsorption interactions between the soap and acetate 
develop during the preparation of the grease. 
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Appendix 


Calcium acetate monohydrate, half-hydrate and 
three anhydrous forms were prepared and studied at 
different temperatures as earlier described*. X-ray dif- 
fraction patterns of greases and thickeners were ob- 
tained with a Norelco Diffractometer, using Cu-K « 
Radiation, A 1.542, and a nickel filter. 


|. Calcium Acetate Study 
Sample A.—Calcium Oleate 

A solution of 66 g. of USP oleic acid in 500 cc. of 
ethanol was added to a slurry of 7.8 g. of hydrated lime 
in 100 ce. of water. After stirring for a few minutes, 
500 cc. of water were added and the mixture allowed to 
stand overnight. The calcium oleate was filtered and 
washed successively with ethanol, water, acetone and 
ether. Its X-ray pattern was obtained both before and 
after heating to 450° F. and found to be unchanged. 


Sample B.—Calcium Oleate-Calcium Acetate in Oil 

Calcium oleate-calcium acetate in oil was made ac- 
cording to the procedure of Amott and McClennan’® 
using a naphthenic oil of 600 SUS viscosity at 100° F. 
Sample C.—High Mole Ratio Calcium Acetate-Soap 
Grease 

A mixture of 150 g. acetic acid and 75 g. C,-C,, fatty 
acids was added to a slurry of 125 g. hydrated fieee i in 
925 g. naphthenic mineral oil (600 SUS viscosity at 
100 F.) with stirring in a laboratory Hobart mixer. 
The mixture was heated to 350°F. and kept at this 
temperature for one hour after which a 100 g. sample 
was removed. The remainder of the grease was heated 
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Since that time, he has been performing re- 


to 430°F. at which temperature it was held for one 
hour. 


The principal D-spacings (A) in the X-ray diffrac- 
patterns were as follows: 
350°F. product: 28.0, 16.7, 11.7, 8.6, 7.5 
. 430°F. product: 15.5, 9.6, 9.2, 3.47 


Sinits D.—Low Mole Ratio Calcium Acetate-Soap 
Grease 
A mixture of 60 g. acetic acid and 175 g. C,-C,, fatty 
acids was, added to a slurry of 75 g. hydrated lime in 
700 g. naphthenic mineral oil as above. The mixture was 
treated in the same way as the high mole ratio grease. 
The principal D-spacings in the X-ray diffraction pat- 
terns were the same as observed for the high mole ratio 
products, but the intensity at 28.0 A in the 350° grease 
was relatively greater (since a higher percentage of 
soap Was present). 


Sample E.—Treatment of lsolated Thickener (Calcium 
Acetate Grease) 

A mixture of 90 g. acetic acid and 45 g. C,-C,, fatty 
acids was added to a slurry of 74.7 g. hy ‘drated lime in 
500 ce. n-pentane stirred in a 1000 cc. round-bottomed 
flask equipped with a Dean-Stark tube and reflux con- 
denser. The mixture was refluxed while the acids were 
added so that water of reaction would be removed. 
When the addition was completed, refluxing was con- 
tinued for one hour. 

After cooling, a small sample of the resulting gel was 
exposed to air to evaporate the pentane. Part of the re- 
sulting powder was heated at 450°F. for 24 hours. 

Some of the gel was placed in a 3 1. stainless steel 
Aminco bomb and heated for 24 hours at 450°F. and 
500 psi pressure. After this time, the vapor was re- 
leased to the atmosphere while keeping the tempera- 
ture at 450°F. for an additional 24 hours. 

The principal D-spacings (A) in the X-ray diffrac- 
tion patterns of the above products were as follows: 

1. Gel: 28.0 + D-spacings of calcium acetate half- 

hydrate. 
Thickener from gel: Same as gel. 

3. Gel thickener heated to 450°F. in oven: 28.0 + D- 

spacings of beta-anhydrous calcium acetate. 

4. Gel thickener heated to 450°F. in bomb: Same as 

calcium acetate half-hydrate. 
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5. No. 4 heated at 450°F. in oven: Same as beta-an- 
hydrous calcium acetate. 


Sample F.—High Temperature Calcium Acetate “Com- 
plex” Plus Water 


200 g. of sample B and 50 g. water were stirred at 
room temperature in a Hobart kettle for 24 hours. 

25 g. of sample B and 10 g. water were heated at 
450°F. for 24 hours in a 300 cc. sealed bomb. 

bp X-ray diffraction patterns were as follows: 


. Room temperature reaction: no change. 
2. High temperature reaction: D-spacings of soap 
and calcium acetate half-hydrate. 


ll. Barium Acetate Study 
Sample A.—Barium Acetate Monohydrate 

Barium acetate was obtained from 
Baker Chemical Co. A sample heated to 450°F. showed 
no change in the X-ray diffraction pattern. A sample 
of the monohydrate wet with water was found to have 
a somewhat different X-ray diffraction pattern from 
the monohy drate. When a sample was wet with acetic 
acid, still another crystalline species resulted. A com- 
parison of the three products is shown in Table VI. 
Sample B.—Barium Oleate 

Barium oleate was prepared by adding 56.5 g. USP 
oleic acid in 200 cc. isopropanol to 31.5 g. barium hy- 
droxide octahydrate in 500 cc. water. The resulting 
precipitate was washed successively with isopropanol, 
water, acetone and di-ethy] ether followed by drying 
in air. Elemental analysis ‘indicated that each mole of 
barium oleate was associated with 5 moles of water. 
The X-ray diffraction pattern was almost identical with 
that reported by Amott and McClennan’. No change 
in X-ray diffraction resulted after heating the barium 
oleate to 450°F. 
Sample C.—Barium Acetate-Soap Complex 3 

The “complex” grease was prepared by heating a 
mixture of 30 g. barium oleate, 160 g. barium acetate 
monohydrate, 60 g. water and 810 - naphthenic min- 
eral oil (600 SUS viscosity at 100°F.) in a Hobart 
kettle at 300°F. while stirring. Part of the resulting 
smooth grease was extracted with heptane to isolate the 
thickener which was essentially completely insoluble 
in water. The X-ray diffraction patterns of the grease 
and thickener were identical (see Table V). Cs 


: 8 
4, 
e 
cry. 
qa & 
/ = 


creativity 


where you find 


By: H.L. Hemmingway, Pure Oil Company 


Presented at the NLGI 29th annual meeting in Houston, October, 1961 


N YOUR company and mine, two areas of activity 
which may have the most profound influence on 
the company’s future are marketing and research. 
( certainly, no other phase of modern business is unim- 
portant, but spectacular success in either research or 
marketing can do much to insure the future of the en- 
terprise. Unfortunately, the marketing function is fre- 
quently misunderstood and its i: portance under-rated 
by research people. And, just as often, the people in 
research, their method of operating, their aims and 
even their accomplishments may be misunderstood by 
marketing people. 

During my own more than 25 years in the oil busi- 
ness, it has been my privilege to be closely associated 
with people in all segments of the business, but my 
closest associations have been with those in marketing 
and research. Strangely enough, in spite of the some- 
time mutual misunderstanding and the more obvious 
differences between researchers and marketers, there 
are also remarkable similarities. In the hope that this 
may promote better understanding of each by the 
other—and of both professions by all others—let us 
examine some of the similarities. 


First, let me explain that these comparisons are made 
with some fear that when finished I will have fewer 
friends in both groups. While both are honorable pro- 
fessions, it is quite certain that many research people 
will be offended at being compared with “peddlers” 
and, likewise, many salesmen will cringe at any sugges- 
tion of similarity to the “long hairs” in research. Nev- 
ertheless, | am struck by the similarities in top-flight 
sales and research people more so than by their differ- 


ences. 
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Let me explain also that this discussion applies pri- 
marily to “working” salesmen and research people. By 
“working” salesman, | mean the man who, by his own 
direct actions, influences the decision of the purchaser. 
The “working” research man is considered here to be 
one whose principal activity is research at the bench or 
at his desk. The fact that sales managers, administrators, 
technical service personnel, sales promotion people, ad- 
vertising men, research directors, research administra- 
tors and others whose contact with actual selling or 
research is somewhat indirect are omitted from this 
discussion is vot because their role is unimportant or 
that they lack creativity. They were omitted partly 
for simplicity and partly to emphasize that in either 
research or sales, the success of the endeavor is pri- 
marily depending on the “working” research man or 
salesman—and to a lesser extent on what takes place 
elsewhere in the hive. 


Finally, let me make it clear that I discuss these mat- 
ters not as a “working” salesman or research man, but 
simply as one having had the fortunate privilege of 
closely observing good men in both fields over many 
vears. 

I believe research and sales people are alike in these 
wavs: 

1. Both are ingenious individualists. 

2. Both tend to be “lone wolf” workers. 


3. Both work at jobs that are essentially 
tual.” 


“intellec- 


+. Both work at their jobs more than just during 
“working hours.” 
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5. Both have a special need for recognition of their 
work. 

6. Both have a tendency to gripe about how the 
company is being run. 

7. Both may have similar problems with the usual 
type of promotion. 


They are different in these ways: 

1. The “values” that each considers important are 
quite different. 

2. Training requirements are different. 


3. Each has a sense of humor, but the kinds of humor 
differ. 


Let us examine the similarities: 


. Most top-flight salesmen and many of the best re- 
pao people are ingenious individualists. 


True, many salesmen and research people conform, 
but the best in each field are more likely, it seems to 
me, to be strongly individual. 


The individuality of the man may possibly express 
itself in dress, in the decor of his home or office, in his 
hobbies or in the car he drives; but these are, perhaps, 
only superficial expressions of individuality. More im- 
portant is the individuality of the way the man thinks, 
especially in the solution of a problem or the dev elop- 
ment of a new idea. While ingenuity, creativity or in- 
dividuality are expected of research people, it seems 
to me that not enough credit is given to such character- 
istics of a good salesman. 


Let me illustrate with an example. A group of oil 
company people were attending a meeting at the fac- 
tory of their tire supplier. The TBA manager had to 
leave the meeting early to return to the oil company 
home office for a very important meeting. The tire 
company account executive, a very able salesman, 
drove our TBA manager to the airport in a car be- 
longing to one of the other tire company people be- 
cause the TBA manager’s brief case and baggage 
were in that car. 


When they arrived at the airport, with only a few 
minutes to spare, they found that they did not have 
the key to the trunk. All of the papers for the i impor- 
tant home office meeting were in the TBA manager’s 
brief case in the locked trunk. This was the only con- 
nection he could make to arrive in time for his meet- 
ing, so our TBA manager was forced to board the 
plane sans brief case and baggage. 


Imagine his surprise, when he arrived at the home 
office airport, to be greeted at the foot of the stairs 
from the airplane by the passenger agent who said, 
“Mr. S., I believe this is the case that you need for 
your meeting.” 


How was it done? First, of course, was the refusal 
to believe that it couldn’t be done. The plane on which 
our TBA manager left was a local, and it made a lei- 
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surely stop or two before arriving at the town where 
planes had to be changed for the last leg of the trip. 
This provided time to get the missing key, charter a 
plane to the airport where the change in ‘planes took 
place, get the important case on board just before the 
baggage compartment was closed, and then make a 
phone call to the passenger agent at the final destina- 
tion. 


You may say that this was no great exercise in inge- 
nuity, but the solution of the problem was individ- 
ualistic because I suspect that most of us would have 
been inclined to say, “It can’t be done,” and let it go 
at that. 


2. Both tend to be “lone wolf” workers. 


It is unlikely that there will be disagreement that re- 
search men tend to be “lone wolf” workers. A missile 
physicist is quoted’ as saying, “The factors which help 
a creative scientist produce are hard to define because 
they seem to reduce so quickly to the statement he 
makes so often—‘just leave me alone.’ ” 


Perhaps the idea of the top-flight salesman being a 
“lone wolf” is more controversial. However, with sales 
teams, just as with research teams, it is usually one man 
who makes the sales breakthrough. The salesman tends 
to be nervous when he senses that the group calling on 
the purchasing agent is too large. He may ask for 

“technical assistance” in making the sale, but he strives 
to retain control of the sales situation. 


In research, the team approach is frequently used. 
The new ideas coming from such teams are usually the 
products of individuals. The combination of two or 
more top-flight research men working on the same 
project, however, has many of the same problems of 
pride and rivalry as are generated when two top-flight 
salesmen share the responsibility for selling the same 
account. 


Before leaving the subject of “lone wolf” effort, 
something should be said about aspects of both jobs 
which are essentially lonely. 


Consider the salesman on his first call on an impor- 
tant prospective customer represented by a tough 
purchasing agent. With no one to help him, relying 
only on his wits, the future of his company to some 
extent depending on him, it is no wonder that he may 
feel lonely. In fact, this situation is such that some ex- 
perts* have recommended dividing the sales force into 
two groups; one, those who have special abilities and 
can stand the wear and tear of introductory or “cold 
turkey” calls, and the other composed of those who 
prefer the “sustaining” type of sales call. 


Likewise, the researcher whose mind is working in 
an area previously unexplored by any man may ‘also 
feel lonely. But, in the case of top-flight salesmen or 
researchers, the excitement and challenge of these pio- 
neering situations seems to more than compensate for 
the potential loneliness. 
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3. Both work at jobs that are essentially intellectual. 


Certainly this is true in research, but some may argue 
that selling is hardly an intellectual pursuit. Webster 
defines intellectual as “Belonging or relating to, or per- 


formed by, the intellect or “understanding.” Creative 
selling would seem to be ‘ ‘performed by the intellect 
or understanding. ” While effective selling may not re- 
quire the depth ‘of study and analysis as research, most 
will agree that it requires a quick mind, knowledge of 
product, the quality of perception and the maturity 
that comes with experience. 


+. Both work at their jobs more than just during work- 
ing hours. 


Ihe literature is full of references to the research 
worker who finds regular working hours onerous. He 
may rebel at strict regulation of his time; he is certain 
to react violently to the installation of time clocks. 


The matter of. strict regulation of working hours 
for research personnel receives much management at- 
tention. Yet, a company employing 100 professional 
research workers may also employ several thousand 
salesmen. In most cases, the salesmen’s boss doesn’t 
know when his men get to work, how often they 
stop for refreshment, how long they take for lunch 
or how early they get home. Yet in the same organiza- 
tion, the hours of the research worker are likely to be 
strictly regulated. 


In neither case is it easy to separate working hours” 
from other hours. Ask the wives of research men cr 
salesmen, What is the conversation likely to be at a 
party if a research man meets another—or a salesman 
runs into another salesman in the same line? During 
“non-working” hours, or even on vacation, does 
cither—especially if he’s good in his field—ever com- 
pletely shed the mantle of his job? 


At our Research Center, | may see more of one of 
our senior scientists when he’s on vacation than when 
he is “working.” He comes around frequently on his 
vacation, but as evidence of greater freedom and re- 
laxation on “vacation” he may roam the laboratories 
more widely than when he is “working” and staying 
closer to his desk. 


I think it is safe to say that, except for the time 
when he is in deep sleep, either the top salesman or 
research man is “working,” however subconscious 
the effort may be. 

Both have a special need for recognition of their 
work. 

This is not to say that there isn’t a need for recogni- 
tion in almost any kind of work, but it seems to be 
especially strong in the case of salesmen or research 
workers. 

I suspect that all good sales managers must set aside 
some portion of their time to reassure top salesmen 
and “hold their hands.” Most researchers hunger for 
recognition also, although, as we shall see when we 
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discuss the differences in the values or loyalties of re- 
searchers and salesmen, it may be of a somewhat dif- 
ferent type than that which satisfies the salesman. 


It is possible that, in the industrial situation, this is 
a natural result of the tendency to integrate what is 
essentially an individual achievement into the group 
or department record. In fact, | remember one sales- 
man friend who frequently brought his orders di- 
rectly to the home office, rather than to have them 
sent through the usual channels, just to make sure 
that they were properly credited. 


Both have a tendency to gripe about how the com- 
pany is being run. 

Certainly neither researchers nor salesmen have a 
monopoly on second-guessing company management, 
but it is not surprising that aggressive, creative and 
intelligent people feel fully qualified to find fault in 
areas where their interest is intense. This should not 
be too disturbing to management, nor should it be 
ignored. Probably, it represents a perfectly normal, 
healthy, situation. 

Certainly, since it is the responsibility of research 
workers ot to be satisfied with things as they are, 
there is little reason to believe that this attitude will 
apply only to research projects and not to other mat- 
ters. (After reading this, another salesman friend 
pointed out that it was also a tendency for aggressive 
salesmen vot to be satisfied with things as they are.) 


Both may have problems with the usual type of 


In many research laboratories, there are separate 
ladders of. promotion. In addition to the normal pro- 
gression via the administrative route, there is a parallel 
scientific ladder having equivalent salary and prestige 
at each step. Thus, it is possible for outstanding re- 
search scientists to progress as rapidly as their ability 
permits and to earn as much as the head of the labora- 
tory. In some companies, I am told that it is theoreti- 
cally possible for a research scientist to approach the 
earning power of the company president. 

These separate ladder progression systems have 
come about for several reasons. First, many top re- 
search people have no interest in administration. Sec- 
ondly, in some cases they lack aptitude for adminis- 
tration. Finally, and perhaps most important from 
the company view point, when they become adminis- 
trators, their research creativity slows down or stops. 


For the top salesman, however, the normal progres- 
sion as a reward for his efforts is via the administrative 
route. At first he is flattered at the promotion, and he 
needs the extra money. The paperw ork probably bores 
him, he becomes restive at the ‘ ‘politics” of adminis- 
tration, and soon he may long for the action of selling. 
I think you = agree “that a not infrequent result is 
the gain of a poor administrator and the loss of a 


salesman. 
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Hopeful signs are indicated by the following quota- 
tions from a recent publication’: 


“But,” this executive continued, “over the long run, 
it’s just possible that the scientist is not so different; 
that the same things which make our professional, 
high talent people more creative are also going to be 
effective in motivating everyone else, that all em- 
ployees can at least be more productive, if not crea- 
tive. In other words, the scientist may just be in a 
position where management is forced to pay more at- 
tention to his feelings, his likes and dislikes.” 


And from another part of this same report: “A few 
executives mention the importance of keeping promo- 
tion channels open, both within research and into 
other functions, such as marketing and manufacturing. 
More are concerned with keeping their skilled scien- 
tists doing what they were trained to do, Because, in 
the past s salary increases over a certain level were only 
possible if the research man was moved to an ad- 
ministrative job, several companies say they have set 
up separate technical ladders of advancement for 
scientific people.” 


It seems to me that the separate ladder or promo- 
tion approach has considerable justification for the 
top salesman—just as much as for the top research 
man. And, there may be other jobs within oil com- 
panies where the same problems exist. 


While there are these remarkable similarities be- 
tween these two occupations, the differences are so 
obvious that in a casual meeting a perceptive individual 
would be unlikely to mistake a research man for a 
salesman or vice versa. In fact, Dr. Vannevar Bush 
is supposed to have said, “Research workers are no 
better or worse than other people—just different.” 


Some of the more obvious differences between re- 
searchers and salesmen are: 


The values that each considers important are quite 
different. 


The salesman’s loyalty is strongly oriented toward 
the company and its products. While he may gripe 
to his fellow employ ees, he is strongly defensive to 
outsiders. Also, in the accomplishment of his work, 
primarily he seeks the accolades of his peers and 
superiors Ww ithin his own company. 


The researcher’s values or loyalties are more likely 
to be divided between the company and his field of 
science. Frequently, he is more concerned about the 
accolades of his fellow scientists—in industry and the 
universities—than those of his fellow employees. It may 
be as important to him to present a creditable paper 
before a scientific society as it is to invent something 
of great value to his own company. 


2; Training requirements are different. 


Some of the best salesmen I have known either never 
attended college or got through “just barely.” Most 
top research men today not only have Masters’ or 
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Ph.D. degrees, but were close to the top of their 
undergraduate classes. While the training of the top 
salesman is less formal, he has probably served his 
time in the “hard knocks” school. 


3. Each has a sense of humor, but the kinds of humor 
differ. 

The humor of the salesman is legend. It is inclined 
to be robust, heavy, earthy and obvious. The humor 


of the researcher is inclined to be devious, puckish 
and light. 


Consider for example the sign on a cabinet in the 
laboratory of a lady researcher: “PLEASE USE THE 
HINGES!” 

What a nice way to say “Shut the door!” 


Or, the time when we were having a meeting to 
discuss a downward trend in our invention disclosures. 
When I came to the meeting room, at my place was 
a cartoon. It depicted a research laboratory with the 
director standing at the door saying, “Well, don’t 
just stand there—invent something!” 


On another occasion we had been discussing up- 
ward communication and the desirability of getting 
gripes out in the open, even though it was disagreea- 
ble. A few days later I received a cartoon in the office 
mail. A Caspar Milquetoast type was addressing a 
meeting. The caption: “Well, here’s my opinion for 
what it’s worth—my job, probably!” 


Or, after we had had some down-to-earth discussions 
with some fairly sharp exchanges as to why even 
research people ‘ought to be loy al purchasers: of the 
company’s products, and I stuck my head in the door 
of a small laboratory, without interrupting his work, 
the occupant of the laboratory. said, “Well, hello— 
rabble-rouser.” 


Of course, there are many other differences between 
research and sales people, but no good purpose would 
be served by calling attention to them. What has im- 
pressed me is that there are so many similarities and, 
because of this, I believe that better mutual under- 
standing is possible. 

From my experience in both groups, here are a 
few simple suggestions which may help make the 
combination of research and sales within any com- 
pany more effective: ; 


1. Each should cultivate better understanding and 
tolerance of the other field. 


This is directed more to researchers than to sales- 
men, but it applies to both. Some research people are 
inclined to view the salesman as a rather shallow fel- 
low, given to stretching the truth and traveling in 
high style on a fancy expense account. To researchers 
havi ing “that attitude, I say, respect this man; he has a 
function in industry that is as essential to the success 
of the company as yours. Don’t let the fact that he is 

“wired up’ quite differently than you are cause dis- 
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respect. Instead, concentrate on how the things you 
have to offer can supplement and complement his 
needs. 

And, to my friends in marketing, respect your re- 
search people and don’t be annoy ed because they may 
not consider selling as complex and full of hardship 
as you do, Also, respect their tendency to be con- 
servative and to view with equal importance both the 
good and the bad points of the new product. Treat 
them as the competent specialists they are, not as 
academically-minded servants. And, above all, remem- 
ber that they resent being called “long hairs” just as 
much as you resent being called “peddlers.” 


. Let your research people know what your objec- 
tives and your problems are. 


Give your research department as comprehensive 
and complete information on your marketing prob- 
lems and objectives as possible, so that they may inte- 
grate their activities into your business plans. This 
should be much more effective than just telling re- 
search what to do without the reasons why and, above 
all, it beats trying to tell them how to do it. 


It seems logical that effective action will result 
when both groups are working toward the same ob- 
gti in his own way. 

. Don’t use your research people as scapegoats or just 
complaints. 


Sometimes, because the research group is out in 
the country somewhere, the temptation is great to 
use them as scapegoats w hen something goes wrong. 
Research should, of course, be held accountable, but 
should also be permitted to defend itself instead of 
being condemned in absentia. 


Research people can and will help in the handling 
of major complaints, but this should be only a minor 
function of research. 


+. Expose each group to the work of the other. 

I have always been a firm believer in the merit of 
having a new salesman spend some time in the re- 
search laboratories as part of his training. From this 
he gains some understanding of and respect for what 
goes on in research, plus product knowledge. Also, 
he can speak to customers about his company’s re- 
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of the NLGI Technical Committee for sev- 
eral years and headed the subcommittee 
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“Recommended ‘Practices for Lubricating 
Automotive Front Wheel Bearings.” He 
served as president of the Institute in 1955 
and was a member of the board of directors 
1943-1944 and 1948-1958. Mr. Hemming- 
way has contributed to the NLGI Spokes- 
MAN before. 


search position with more authority. It is also helpful 
to research people if they can sit in on sales meetings, 
actually participate in new product introductions, 
or in other ways be exposed to the sales atmosphere. 


Plan ahead. 


Most research programs involving new or improved 
products take time. As a general rule, completely new 
products take from three to seven years; sometimes 
even longer. Crash programs are expensive, inefficient, 
and probably take away from the overall creativity 
of the organization. 


Anticipation of future requirements reduces the 
need for crash programs and provides the time re- 
quired for an orderly development program. 

Likewise, research people should not expect that a 
completely new product, just introduced to the mar- 
keting group, can be readied for the market in a few 


weeks. Effective marketing also requires time and 
effort. 


While we have given the name “research” to those 
activities in which marketing and research people 
most frequently collaborate, many would classify 
them as more “product development” than research. 
Whatever the name, the point is that ultimate success 
is highly dependent on the most careful planning and 
coordination. 


And now, you may wonder what has been gained 
by this discussion of research workers and semen. 
As mentioned at the beginning, I am convinced per- 
sonally that in these two professions there resides the 
greatest potential to influence the future of your com- 
pany and mine. If this has helped you to ‘better un- 
derstand either group, and through better understand- 
ing to more fully encourage and utilize this potential, 
then my time has been well spent. 
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Transfers grease 


200 Pounds 


per minute! 


(...and cleans drum 
“whistle clean’’) 


@ Designed for transfer, batch- 
ing and packaging operations 
where grease is removed from 
drums, the Graco Bulldog Trans- 
fer Pump delivers up to 200 lbs. 
per minute of heavy grease and 
other semi-solid materials... 
empties a 55-gal. drum in less than 
3 minutes! 

High volume pump starts at 
TOP of drum, 
“sucks’’ way to bot- 
tom, cleans drum 
as it moves. Han- 
dles heavy greases 
in a fraction of the 
time needed by or- 
dinary pumps. 
When drum is 
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pump can be quick- 
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a demonstration! 
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Baker does it all 


The best dog in the world couldn't sniff out a middleman in the production of 
Baker’s hydrogenated castor oil derivatives. From the selection of the raw 
castor beans to production of the finished chemicals—Baker does it all. Having 
a hand in all phases of the manufacture of castor oil derivatives has been 
Baker’s business for over 100 years. 

This start-to-finish responsibility assures you of uniform quality and steady 
supply of Baker’s hydrogenated castor oil, (Castorwax®), hydroxystearic acid, 
and methyl hydroxystearate. It also means that by the bag or carload, Baker— 
the world’s largest and most experienced producer of castor oil derivatives—is 
your prime source of supply. 

Let us fill your next requirement. We will deliver what you need when you 


want it. Baker plants at Bayonne and Los Angeles, offices and warehouses in 
principal cities. 


the Baker castor oil company 


BAYONNE, NEW JERSEY 


ESTABLISHED 1857 


From the beginning... 


Structure 


Structure of Calcium Soap Fibers 
R. J. Bird and G. Rooney, Nature 190, 
No. 4773, 337-8 (1961). 

Soap fibers from a calcium base 
lubricating grease were examined 
under an electron microscope. A 
smear of the lubricant, which had 
been made from commercial fatty 
acids, was placed on a slide and 
washed with n-heptane before the 
observations. The fatty acids con- 
sisted largely of Cig chain length 
some of which were unsaturated. 

Both small twisted fibers of about 
0.06 microns width, and ribbons of 
variable larger dimensions were ob- 
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Patent Abstracts 


served. Both types had striations 
running parallel to the lengths and 
with spacings of about 42 Ang- 
stroms. It was concluded that the 
striations are due to the edge on 
view of the layers of metal atoms 
in the soap structure. These stria- 
tions were still visible after 34% 
minute exposure of the soaps to 
the beam. 


Process 
Manufacture of Lubricating Greases 
From Organogels of Silica 

An improvement in the manu- 
facture of lubricating greases in 
which the gelling agent is an in- 
organic colloid is suggested by 


Carswell and Willcock in U. S. 
Patent 2,986,518, assigned to Shell 
Oil Co. The present process con- 
sists of gradually adding an or- 
ganogel of an inorganic colloid in 
a volatile organic liquid to hot lu- 
bricating oil. The temperature and 
rate of addition are so adjusted 
that as the gel is added at least 85 
per cent of the organic liquid evap- 
orates. The elevated temperature 
can be maintained after the final 
addition of the organogel and also 
vacuum can be employed to re- 
move the final volatile material. 
Thus, a silica gel was made by 
slowly adding a solution of sodium 
silicate to weak sulfuric acid. After 


SOHIO 


BRINGS YOU THE QUALITY 
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And Sohio offers a complete line of 
high quality, dependable stock oils 
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meet the needs of any compounder 
or grease maker. Contact us now. 
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CHOOSE 
FROM A 
COMPLETE 
LINE OF 
QUALITY 
ATLANTIC 
LUBRICANTS 


_| Cylinder Oils 
|| Gear Oils 

|_| Turbine Oils 

__| Hydraulic Oils 
|_| Engine Oils 


|_| Multi-Purpose 
Lubricants 


Lithium Greases 


|_| Calcium Greases 
|_| Sodium Greases 


Every product produced by 
The Atlantic Refining Company 
is backed by over ninety 

years of experience in 

the petroleum industry. 


For complete information on 
this fuli line of quality 
lubricants, write or call 

The Atlantic Refining Company, 
260 South Broad St., 
Philadelphia 1, Pa. 


repeated washings w ith water and 
settling, isopropyl alcohol was used 
as a wash until the decanted fluid 
contained less than 2 per cent of 
water. A surface active agent was 
then added to this organogel and 
the latter containing 3 per cent of 
Sid. was fed into oil maintained at 
100°C. After sufficient gel had been 
added, the mixture temperature was 
maintained at 120 to 130°C to re- 
move the final traces of alcohol and 
finally the mass was milled. With a 
silica content of 4.5 per cent, a 
worked penetration of 262 was ob- 
tained. Other additives can be in- 
cluded in the lubricant. Also the 
same method of processing can be 
used where a synthetic lubricating 
fluid is employed. 


Composition 
High Temperature Lubricating Greases 


According to McGrath and Pel- 
legrini, lubricating greases useful 
at high temperatures are formed by 
thickening silicone fluids or diesters 
with a mixture of a bis-pyrazolone 
and an organophilic siliceous ma- 
terial. Such products are described 
in U. S. Patent 2,983,683, assigned 
to Gulf Research and Development 
Co. Lubricants are formed by mix- 
ing the ingredients at room temper- 
ature followed by milling. 

A typical lubricating grease was 
made from 66.4 parts of DC 550 
30 parts of 4,4’-bis(1-phenyl- 

3-dimethyl-5-py razolone) and 3.6 
parts of Bentone. This product had 
a worked penetration of 324, a 
dropping point of 450+°F., and a 


performance life of 709 hours in a 
bearing operating at 400°F. and 
10,000 rpm. 
Non-Soap Thickened 
Lubricating Greases 

Odell and Lyons (see U. S. Patent 


2,986,517, assigned to Texaco Inc.) 
find that the addition of 0.5 to 5.0 
per cent by weight of formamide 
to lubricating greases in which the 
thickener is a solid, such as fine 
silica or treated clay, improves the 
vield and stability. The formamide 
should be present during the ho- 
mogenization. 


For example, a lubricating grease 
was made by mixing together and 
milling 15 per cent of fine silica and 
85 per cent of a lubricating oil hav- 
ing a viscosity of 310 SUS at 100°F. 
The product ‘had the followi ing pen- 


etrations: unworked 331, worked 
60: strokes 380, 100,000 
strokes 400+. Another mixture 


containing 15 per cent of the silica, 
1.5 per cent of formamide and 83.5 
per cent of the oil resulted in a 
finished product with respective 
penetrations of 317, 331 and 315. 


Clay-Thickened Lubricating Greases 


If the exchangeable inorganic 
cations of various clays are re- 
placed by certain organo metallic 
compounds, the treated clays can 
then be used to produce lubricating 
greases which have high thermal 
and oxidation stability as well as 
resistance to ionizing radiation. 
Such thickeners are Sintiad by 
Freeman and Peterson in U.S. Pat- 
ent 2,986,520, assigned to Shell Oil 
Co. 

In the descriptions of various 
compositions, oxidized organo 
compounds of iron or chromium 
are used. For example, a di-n- 
propyl ferrocene was added to a 
2 per cent water slurry of hec- 
torite to give a flocculated  or- 
gano clay which, after washing, 
was used to thicken DC 550 flu- 
id. The resulting lubricating grease 
contained 0.7 per cent di-n-pro- 
pylferrocene, 6.2 per cent hec- 
torite and 93.1 per cent DC 550. 
This product had a worked pene- 
tration of 249, a water absorption 
of 35 per cent, and a thin film ex- 
posed at 450°F for 24 hours showed 
a loss of 14 per cent. By using 8 
per cent of octadecyl ferric1um 
clay milled into a bright stock, a 
lubricating grease exhibiting excel- 
lent stability when exposed t to ioni- 
zation radiation, was obtained. 


High Temperature Lubricating Greases 


By thickening certain lubricating 
fluids with a mixture of an organo 
hydantoin and a siliceous material, 
McCarthy and McGrath (see U.S. 
Patent 2,979,460, assigned to Gulf 
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Research and Development Co.) 
produce lubricating greases. which 
will lubricate anti-friction bearings 
operating at high rotational speeds 
and high temperatures. 

For example, 63 per cent of G.E. 
silicone 81717, 33 per cent of 5,5- 
diphenylhydantoin and 4 per cent 
of Estersil GT were mixed to a 
slurry and then given two passes 
through a colloid mill. The result- 
ing lubricating grease had an un- 
worked penetration of 268, worked 
penetration of 406, dropping point 
of 450+°F, and a performance life 
of 606 hours in a bearing operating 
at 10,000 rpm and 400°F. 


A similar lubricating grease is de- 
scribed in U.S. Patent 2,979,462 by 
McGrath and Pellegrini where the 
major portion of the thickener is a 
spiro hydantoin. A typical product 
was made by mixing and milling 63 
per cent of DC 550 fluid, 33 per 
cent of spiro (fluorene-9,5’-hydan- 
toin) and 4+ per cent of dimethyl- 
dicetvlammonium bentonite. The 
resulting lubricating grease had an 
unworked penetration of 264, a 
worked penetration of 298, a drop- 
ping point of 450+°F, and a per- 
formance life in excess of 981 hours 
in a bearing operating at 10,000 
rpm and 400°F. 


Characteristics 


Flow Properties of Lithium Stearate-Oil 
Model Greases as Functions of Soap 
Concentration and Temperature. Wal- 
ter H. Bauer, Alfred P. Finkelstein and 
Stephen E. Wiberley, ASLE Trans. 3, 
No. 2, 215-24, 1960. 


Lots of lubricating greases con- 
taining 4.2, 8.0 and 12.0 per cent of 
soap were prepared from lubricat- 
ing oil thickened with lithium 
stearate. Another sample contained 
11.6 per cent of lithium stearate 
and 2.8 per cent of stearic acid. The 
mixtures were heated to 205°C and 
allowed to cool to ambient temper- 
ature undisturbed. No characteris- 
tics were given for the resulting lu- 
bricating greases. 

However, the rate of shear vs. 
shearing stress was determined on a 
viscometer in which a low angle 
cone could be rotated above a tem- 
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EXCEPTIONAL STABILITY 
AND WATER RESISTANCE 


(12-HYDROXY STEARIC ACID) 


A hard, amorphous solid. No taste. No odor. Has 
unusual properties due to the hydroxyl group. Lends 
itself to reactions either as an alcohol or an acid. 


(HYDROGENATED CASTOR OIL) 


A hard, high melting point, wax-like solid. Melting 
point approximately 190°F. Practically tasteless and 
odorless. Color in solid form — white to light cream. 
When liquid — colorless to light straw. 


Write for Bulletin or C it 
CHEMICAL MATERIALS CATALOG, Pages 159-161 
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perature controlled plate and in a 
sample of the lubricating grease. 
Acceleration and deceleration of 
the speed of the cone permitted 
readings which were converted to 
rate of shear and shear stress. Also, 
using a constant rate of shear the 
shearing stress vs. time was deter- 
mined. 

The authors conclude that: “The 
cone and plate viscometer, with 
programmed shear acceleration and 
automatic recording of shear stress 
vs. shear rate or time, makes pos- 
sible experimental determinations 
of yield stresses which are a func- 
tion of the time scale of the test, 
and provides a means of measuring 
initial properties as well as those 
conditioned by controlled, uniform 
shear rate and time of shear.” Also, 
“from these flow data, parameters 
may be determined which are re- 
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lated to the magnitude of the flow 
resistance due to structural fiber 
contacts compared to that due to 
viscous flow of the base oil alone.” 
Equations are suggested for the 
purpose. 


Testing 


Scuffing Tests on Gear Oils in the FZG 
Apparatus. G. Niemann, H. Rettig and 
G. Lechner. ASLE Trans. 4, No. 1, 71- 
86 (1961). 


The FZG test is a standardized 
method in West Germany to eval- 
uate the antiscuffing properties of 
oils for reduction gears, hypoid 
gears, automatic transmission gears, 
etc. The article gives a description 
of the apparatus and the test pro- 
cedure. 

Since the FZG test is similar to 
the IAF used in England and the 
Ryder test used in the United 
States, a tabulation is given of 
“Gear Data and Reference Factors” 
for the three machines. 


Tests 


Antiwear and Extreme Pressure Addi- 
tives for Greases. S. F. Calhoun, ASLE 
Trans. 3, No. 2, 208-14, 1960. 


Twenty-nine different additives 
were evaluated, in proportions of 3, 
5 and 10 per cent in some cases and 
the lower per cent in others, for 
their antiwear and EP properties 
when incorporated in a_ lithium 
soap-mineral oil lubricating grease. 
The base grease was made from an 
80 viscosity SUS at 100°F oil thick- 
ened with preformed lithium stear- 
ate. Some mixtures and tests were 
also made with esters thickened 
with a modified clay type thick- 
ener. 

Evaluations were based upon re- 
sults obtained on the four-ball wear 
and EP tester, the Falex tester and 
the Timken tester. A lack of cor- 
relation between the various tests 
was observed. 

In spite of this, the following 
general conclusions were made: 

Phosphorus -containing com- 
pounds tend to contribute antiwear 
properties to lubricating greases. 

2. Sulfur and chlorine com- 


pounds exhibit better EP than anti- 
wear qualities with sulfur being 
somewhat superior to chlorine.’ 

3. Two or more additives can be 
blended to obtain improvement in 
antiwear or EP properties. 

4. Optimum antiwear and EP 
qualities seem to depend upon the 
chemical nature of the compounds 
rather than upon the chemical ele- 
ment. 


5. There is a general tendency 
for wear to increase as the EP 
properties are improved. 

While the per cent of active ele- 
ments in the additives is given, the 
chemical compounds present are 
not always identified. 


The Performance of Heavily Loaded 
Oscillating Roller Bearings from 300 
F to 600 F. W. A. Glaeser, ASLE Trans. 
3, No. 2, 203-7, 1960. 


This investigation was not di- 
rected primarily at the perform- 
ance of lubricating greases, three 
such products were used in the ex- 
periments. These were: at 300 F— 
MLG 9373; at 450 F—Super Mil 
ASU-M-40; and at 600 F—High- 
temperature silicone base grease. 
No composition or characteristics 
were given. 

It was found that bearings oper- 
ating without lubricating grease 
failed in 1/10 to 1/12 the life ex- 
pected for grease lubricated bear- 
ings and that such lubrication was 
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essential for successful operation at 
all temperatures. However, it was 
necessary to replenish the lubricant 
every 18 hours due to degradation 
by heat and w orking. 


Application 


The Effect of Lubricant Viscosity on 
the Lubrication of Gear Teeth. lan O. 
MacConochie and Walter H. Newman, 
Jr. Wear 4, No. 1, 10-21, (1961). 


A continuous electrical arc was 
used to measure the film formed 
between teeth of cast iron gears. 
During the tests, the load was main- 
tained at a constant value of 36 
kg/cm. The lubricant used was an 
SAE 30 straight mineral oil of par- 
affinic base. Different viscosities 
were obtained by varying the tem- 
perature of the lubricant supply. 
Consequently the viscosities tested 
varied from about 25 to 200 cs. 

The oil films between the gear 
teeth increase in thickness with in- 
crease in viscosity. Such films are 
at a maximum at the pitch line and 
a minimum at the roots of the 
teeth. The general conclusions as 
a result of the investigation are: 

(a) The film formed between 
gear teeth is small and of the order 
of magnitude of the surface rough- 
nesses and foreign particles in the 
oil. 

(b) At almost all loads the film is 
hydrodynamic at the pitch line, 
but for heavily loaded gears lubri- 
cation is under boundary condi- 
tions or is quasi-hydrodynamic. 

(c) That portion of the tooth 
face operating under boundary con- 
ditions depends upon the _ load, 
tooth contour, mo finish, im- 
purities in the oil and the lubricant 
viscosity. 

(d) The fact that a hydrody- 
namic film can be maintained be- 
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How Greases Behave at -65°F 


is examined by chemist in International 
Lubricant’s New Research Laboratory 


In developing new products and new ways to improve 
present products, International’s scientists use amazing 
devices. This viscosity measurement apparatus permits 
scientists and engineers to study the flow properties of 
greases at temperatures far lower than most greases 
ever undergo. Such research enables International to 
produce greases that stand up to tortuous punishment 
in aircraft, high velocity missiles and other applications 
where extremes of temperature are encountered. 
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tween gears in contact under pure 
rolling action suggests that some 
other factor is at work, perhaps re- 
laxational effects in the oil. 


Gear Lubrication 


Instantaneous Coefficients of Gear 
Tooth Friction. G. H. Benedict and 
B. W. Kelley. ASLE Trans. 4, No. 1, 
59-70 (1961). 


It was found that, in a gear con- 
tact as simulated on a roller test 
machine, the instantaneous coefh- 
cient of friction follows the con- 
cept of transition from boundary to 
hydrodynamic lubrication. Further, 
the coefficient was found to in- 
crease with increasing load and to 
decrease with increasing sum ve- 
locity, sliding velocity and oil vis- 
cosity as each of these qualities 
varied individually. 


The authors point out that the 
essential difference between rollers 
and gear teeth is that the tooth pro- 
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file curvature is continually chang- 
ing, while in roller tests, ‘the radii 
and velocities do not change. 

Also the investigators agreed: 
“We do not know from our results 
the true state of lubrication, wheth- 
er it be hydrodynamic, elastohy- 
drodynamic, or partial hydrody- 
namic. In our analysis, we have cho- 
sen partial hydrodynamic lubrica- 
tions as a simple model which 
helped to visualize the results.” 


Theory of Gear Lubrication 


The Load Capacity of Gear Teeth 
Along the Line of Action. R. R. Ste- 
phenson and J. F. Osterle, Wear 4, 
No. 1, 56-63 (1961). 


The hydrodynamic lubrication 
of involute spur gears is analyzed 
for an arbitrary point of contact 
along the line of action. It is found 
that the maximum load capacity of 
mating gear teeth does not occur 
at the pitch point, but approaches 
this situation for progressively thin- 
ner films. 


Correction 


It has been noted that a line of 
type was dropped in the printing 
of the article, “C alculating Grease 
Flow in Pipes,” by L.C. Brunstrum 
and A. W. Sisko, on page 210 of the 
October, 1961 NLGI Spokesman. 
The line should have read as fol- 
lows: 

Pressure dro 
then obtained 


per foot, P/L, 


rom 


where F is the shear stress. 


Offers Brochure 


The theory and use of solid lubri- 
cants is thoroughly discussed in a 
new eight-page, four-color bro- 
chure just published by the Alpha- 
Molykote Corp. Titled “Breaking 
Lubrication Barriers,” the new bro- 
chure discusses such barriers to ef- 
fective lubrication as galling and 
seizing, extreme pressures, high 
friction, chemical reaction, temper- 
ature and extreme environments, 


and describes how solid lubricants 
can overcome them. 

The properties of molybdenum 
disulfide as a dry-film lubricant, in- 
cluding chemical stability, electrical 
and magnetic properties, thermal 
stability and coefficients of friction, 
are presented in detail. 

Actual applications describe how 
solid lubricants have solved difficult 
lubrication problems. The brochure 
is illustrated with photographs, 
charts, graphs and line drawings. 

“Breaking Lubrication Barriers,” 
identified as Bulletin 132, may be 
obtained without cost from the Al- 
pha-Molykote Corp., 65 Harvard 
Ave., Stamford, Conn. 


IOCA Reelects Cfficers 
For Coming Year 


The fourteenth annual meeting of 
the Independent Oil Compounders 
association saw reelection of off- 
cers to a traditional second term. 
Held Sunday, September 24, at the 
Villa Moderne Motor hotel, High- 
land Park, IIl., active members at 
the meeting reelected Dan Maurin 
of Midwest Oil, Kansas City, Kans., 
as president, Paul T. Webster, Jr., 
Central Petroleum, Cleveland, vice- 
president; and R. W. Gober, Geor- 
gia-Carolina Oil, Macon, Ga., as 
treasurer. 

Herbert M. Hutchins, United 
Oil, Baltimore ... John F. McLeod, 
Mich-I-Penn Oil & Grease, De- 
troit . . . Bob Petersen, Northland 
Products, Waterloo, lowa . . . and 
A. L. Warden, Warden Oil, Min- 
neapolis, were elected directors. 
Harry E. Tatman is executive sec- 
retary of IOCA. 


Second Edition Available 


The second edition of Markley’s 
Fatty Acids has been announced by 
Interscience Publishers, 250 Fifth 
Ave., New York. Following a first 
edition which was confined to a 
treatment of the chemistry of the 
fatty acids and their physical prop- 
erties, the second edition has been 
broadened to include an exhaustive 
description of the processes for the 
production of fatty acids and their 
uses. 782 pages, $27.50 
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People in 
the Industry 


Three Promoted at Fiske 


The Fiske Brothers Refining Co. 
of Newark, N. J., announced three 
promotions within _ its executive 
personnel when Clifford Wolf was 
named production manager, G. Fd- 
ward Merkle, Jr. was elevated to 
plant manager, and Justin P. Mc- 
Carthy was promoted to the posi- 
tion of plant superintendent. 

In making the announcement, 
Fiske Brothers stated that Mr. 
Wolf would devote his energies 
to the improvement of production 
methods and technical control of 
manufacture. 

The promotions were effective 
September 22. 


FATTY ACIDS 
by A. GROSS 
provide 


e Controlled fatty acid 
radical content 


e Controlled 
purity content 


Ease of 
saponification 


Resistance to oxidation 


e Shipment to shipment 
uniformity 


e Light color 


& COMPANY 
- 


295 Madison Ave., N. Y. 17, N. Y. 
Factory: Newark, New Jersey 


Distributors in principal cities 
Manufacturers since 1837 


Write for new edition of the free brochure, 
“Fatty Acids in Modern Industry.” 
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API Names F. N. Ikard 
Executive Vice-President 


Frank M. Porter, president of the 
American Petroleum Institute, an- 
nounced that Frank N. Ikard of 
Wichita Falls, Tex., has been named 
to the newly-created position of 
executive vice-president of the In- 
stitute. 

Mr. Ikard has represented the 
13th Congressional district of Texas 
since 1951. 

Born in Henrietta, Tex., he re- 
ceived his bachelor of arts and law 
degrees from the University of 
Texas. He served from 1937 to 
1948 as a practicing attorney in 
Wichita Falls, with time out for 


service in World War Il. As an 
infantryman, he was wounded 
twice and was later held in a Ger- 
man prisoner of war camp. 

He served as a judge in the 30th 
judicial district court of Texas from 
1948 to 1951 before winning a 
Democratic primary fight for elec- 
tion to Congress. He has run unop- 
posed in five elections since then. 
Married to the former Jean Hunter 
of Wichita Falls, he has two sons. 


Du Pont Appoints Diggs 


The appointment of Dr. Donald 
R. Diggs as assistant to the technical 
manager of Du Pont’s petroleum 
chemicals division has been an- 


GROCO 41 DISTILLED TALLOW FATTY ACIDS 


Color 5%” Lovibond Red. 


40°-43°C 


Color Lovibond Yellow... 


Color Gardner 1933 


Unsaponifiable ......... 


Saponification Value 
Acid Value 

% F.F.A. as Oleic Acid 
lodine Value (WIJS) 


1.0% max. 


ALWAYS MEASURABLY BETTER 
THAN THE SPECIFICATIONS CALL FOR 


COMPOSITION 


Myristic Acid 
Palmitic Acid 
Stearic Acid 
Oleic Acid 


Linolenic Acid ........ 


0.5% 
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CONTAINER AND CLOSURE 
MANUFACTURERS 


American Can Company 
4810 Belleview, Kansas City 12, Mo. 
Representative--H. T. Rich 


Company, Inc. 


30 Rockefeller Plaza, New York 20, N. Y. 
Representative—Richard L. Parish, Jr. 


Bennett Industries 


Peotone, Illinois 
Representative——S. A. Bennett 


Central Can Company, Inc. 


Representative—Henry Frazin 


Cleveland Container Company 


4919 So. Halstead St., Chicago 9, III. 
Representative—R. D. Sayles 


Continental Can Company, Inc. 
633 Third Ave., New York 17, N. Y. 
Representative——W. J. Flint 


RepresentativeNeil Savee 


Greif Brothers Cooperage Corp. 


1821 University Ave., St. Paul 4, Minn. 
Representative—Ray Suttle 


inland Steel Container Company 


6532 South Menard Ave., Chicago 38, Ill. 
Representative—_J. Daniel Ray 


Container Division 
3 Gateway Center, Pittsburgh 30, Pa. 
Representative—J. E. Morris 


National Steel Container Corp. 


Representative—Henry Rudy 


The Ohio Corrugating Company 


917 Roanoke Ave. S. E., Warren, Ohio 
Representative—-Lawrence F. McKay 


R. C. Can Company 


9430 Page Ave., St. Louis 32, Mo. 
Representative-—-Harry H. Ellerbrock 


Republic Steel Corporation 
Container Division 
465 Walnut Street, Niles, Ohio 
Representative--Theodore Humphrey 
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American Flange & Manufacturing 


3200 South Kilbourn Ave., Chicago 23, Ill. 


Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 


Jones & Laughlin Steel Corporation 


6700 South LeClaire Ave., Chicago 38, Ill. 


NLGI Associate, Technica 


Rheem Manufacturing Company 


400 Park Ave., New York 22, N. Y. 
Representative—-G. Gwyn Tucker 


Rieke Metal Products Corporation 


Auburn, Indiana 
Representative—Raymond F. Ouer 


Sefton Fibre Can Company 


Div. Container Corp. of America 
3275 Big Bend Blvd., St. Louis, Mo. 
Representative—W. V. Swofford 


Southline Metal Products Company 


3777 West 12th Street, Houston 24, Tex. 
Representative—Warren F. Wackman 


Steel Package Division of 


National Lead Company 


722 Chestnut Street, St. Louis 1, Mo. 
Representative——Warren T. Trask 


Thatcher Glass Mfg. Co., Inc. 
Plastic Container Division 
375 Park Ave., New York 22, N. Y. 
Representative—Henry E. Griffith 


United States Steel Products 


Division, United States Steel Corporation 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative—C. R. Justice 


Vulcan-Associated Container 
Companies, Inc. 


P. O. Box 161, Bellwood, Ill. 
Representative——V. I. McCarthy, Jr. 


ENGINEERING SERVICES 


The C. W. Nofsinger Company 


307 East 63rd Street, Kansas City 13, Mo. 
Representative—C. W. Nofsinger 


Sumner Sollitt Co. 


307 N. Michigan Ave., Chicago 1, Ill. 
Representative —A. J. Barth 


MANUFACTURERS OF EQUIPMENT 


FOR APPLICATION OF 
LUBRICATING GREASES 


Balcrank, Inc. 


Disney near Marburg, Cincinnati 9, Ohio 
Representative—Richard P. Field 


The Farval Division 
Eaton Manufacturing Co. 


3249 East 80th St., Cleveland, Ohio 
Representative—E. J. Gesdorf 


Gray Company, Inc. 


60 Northeast 11th Ave., Minneapolis 13, 
Minn. 


Representative—-B. A. Beaver 


Lincoln Engineering Division 
McNeil Machine & Engineering Co. 


4010 Goodfellow Ave., St. Louis 20, Mo. 
Representative—R. E. Crean 


Stewart-Warner Corporation 


Alemite Division 
1826 Diversey Parkway, Chicago 14, Ill. 
Representative—E. G. Wicklatz 


MARKETING ORGANIZATIONS 


Ampol Petroleum, Ltd. 


Buchanan Street 
Balmain, New South Wales, Australia 
Representative—M. E. Brownell 


California-Texas Oil Company 


380 Madison Ave., New York 17, N. Y. 
Representative—Hal U. Fisher 


Canadian Petrofina Limited 


505 Dorchester Boulevard West 
Montreal, Quebec, Canada 
Representative—M. E. Wight 


Cooperative GLF Exchange, Inc. 


Terrace Hill, Ithaca, N. Y. 
Representative—W. S. Miller 


Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative—E. E. Busse 

Derby Refining Co. 


202 West First St., Wichita, Kan. 
Representative—W. B. Neil 


D-X Sunray Oil Company 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative—J. W. Basore 

Farmer’s Union Central Exch., Inc. 


P. O. Box G, St. Paul 1, Minn. 
Representative—H. F. Wagner 


Illinois Farm Supply Company 
P. O. Box 585, Bloomington, III. 
Representative—S. F. Graham 

Lubrication Engineers, Inc. 
2805-11 Race St., Fort Worth 11, Texas 
Representative—James P. Bell 

M.F.A. Oil Company 


P. O. Box 510, Columbia, Mo. 
Representative—Stuart L. Spradling 


Pennsylvania Refining Company 


2686 Lisbon Road, Cleveland 4, Ohio 
Representative—Ben Sollitto 


United Co-Operatives, Inc. 


111 Glamorgan, Alliance, Ohio 
Representative—A. J. Miller 
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and Marketing Members 


Valvoline Oil Company 


Division of Ashland Oil & Refining Co. 
Box G, Freedom, Penna. 
Representative—R. L. Sailer 


REFINERS 


Climax Molybdenum Company 
1270 Avenue of the Americas, New York 20, 
N. Y 


Representative—K. B. Wood, Jr. 


Newridge Chemical Company 
7025 West 66th Place, Chicago 38, Ill. 
Representative—T. E. Shine 


M. W. Parsons—Plymouth, Inc. 


Darling & Company 


4201 South Ashland Ave., Chicago 9, IIl. 
Representative—L. Strauf 


59 Beekman St., New York City 38, N. Y. 


Henry H. Cross Company Representative—Herbert Bye 


600 South Michigan Ave., Chicago 5, Ill. 
Representative—J. N. Waddell 
SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Barrett Manufacturing Company 


P. O. Box 8096, Houston 4, Texas 
Representative—George J. Barrett, Jr. 


Werner G. Smith, Inc. 
1730 Train Avenue, Cleveland 13, Ohio 
Representative—_W. Meckes, Jr. 


E. 1. du Pont de Nemours & 
Company, Inc. 
Wilmington 98, Delaware 
Representative—Joseph J. Mikit. 


165th & Indianapolis Blvd., Hammond, Ind. 
Representative—F. H. Beneker 


The Elco Lubricant Corporation 


Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative—R. K. Smith 


Synthetic Products Company 


1636 Wayside Rd., Cleveland 12, Ohio 
Representative—Garry B. Curtiss 


Chemicolloid Laboratories, Inc. 


55 Herricks Road, Garden City Park, N. Y. 
Representative—David F. O'Keefe 


Emery Industries, Inc. 


4300 Carew Tower, Cincinnati 2, Ohio 


Girdler Process Equipment Division, *°Presentative David R. Eagleson 


Chemetron Corp. 


2820 West Broadway, Louisville, Ky. 
Representative—J. E. Slaughter, Jr. 


TECHNICAL AND RESEARCH 


Enjay Chemical Company ORGANIZATIONS 


Div., Humble Oil & Refining Co. 
15 West Slst St., New York 19, N. Y. 


Battelle Memorial Institute 
Representative—Stephen L. Wythe 


505 King Avenue, Columbus 1, Ohio 
Representative—R. L. Jentgen 


Stratford Engineering Corporation 


4601 Madison Ave., Kansas City 12, Mo. 
Representative—D. H. Putney Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penna. 


Representative—W. M. Raynor 


The Chek-Chart Corporation 


222 West Adams St., Chicago 6, Ill. 
Representative—-H. Eldridge 


H. W. Stratford Company, Inc. 
7954 High Drive, Leawood, Kan. 
Representative—H. W. Stratford 

Struthers Wells Corp. 


1003 Pennsylvania Ave. West, Warren, Pa. 
Representative—K. G. Timm 


A. Gross and Company 


295 Madison Avenue, New York 17, N. Y. 
Representative—Eugene W. Adams 


Chemico (Pty.) Ltd. 


Miller and 7th Streets, P. O. Box 6349, 
New Doornfontein, Johannesburg, 
South Africa 


Representative—oO. Richter 


Harchem Division 
Wallace & Tiernan, Inc. 


25 Main St., Belleville, N. J. 
Representative—H. M. Abbott 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 
American Potash & Chemical Corp. 


99 Park Avenue, New York 16, N. Y. 
Representative—W. F. O’Brien 


Compagnie Francaise de Raffinage 

Direction Recherches et Procedes 
22, Rue Boileau, Paris (16¢) France 
Representative—Albert E. Miller 


Humko—Chemical Department 
P. O. Box 398, Memphis 7, Tenn. 
Representative—W. J. O'Connell 

Archer-Daniels-Midland Company 
Industrial Chemicals Division 


P. O. Box 532, Minneapolis 40, Minn. 
Representative—J. H. Kane 


Lithium Corporation of America,inc. 


500 Fifth Ave., New York 36, N. Y. 
Representative-—_M. Malcolm Moore 


Institut Francais du Petrole 


CMR—Courtel, 4 Place Bir Hackeim 
Rueil—Malmaison (S. et Oise) France 
The Baker Castor Oil Company 
Bayonne, N. J. 
Representative—J. W. Hayes 


Baroid Chemicals, Inc. 
A subsidiary of National Lead Company 
1809 South Coast Life Building 
Houston 2, Texas 
Representative—C. M. Finlayson 


The Lubrizol Corporation 
Box 3057—Euclid Station, Cleveland 17, Ohio 
Representative—J. B. Irwin 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Mo. 
Representative—John A. Caughlin 


LABOFINA S. A. 
Centre de Recherches du Groupe 
PETROFINA 

Bruxelles 12, Belgium 

Representative—R. Gillerot 


Cabot Corporation 


141 W. Jackson Blvd., Chicago, Ill. 
Representative——Warren M. Parsons 


Monsanto Chemical Company 
800 North Lindbergh Blvd., St. Louis 66, Mo. 
Representative—J. W. Newcombe 


Phoenix Chemical Laboratory, Inc. 


3953 Shakespeare Ave., Chicago 47, Ill. 
Representative—Mrs. G. A. Krawetz 
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nounced by the company. 

Dr. Diggs, whose eleven-vear 
career with Du Pont has been in 
the field of combustion research, 
‘will be concerned primarily with 
following dev elopments relating to 
the control of automotive exhaust 
and coordinating the petroleum 
chemicals division’s technical ef- 
forts in this area. 

A graduate of Northwestern Uni- 
versity with a B.S. degree in me- 
chanical engineering, Dr. Diggs 
worked two years as a research en- 
gineer for the National Advisory 
Committee for Aeronautics. Re- 
turning to Northwestern in 1946 
as an instructor in mechanicai en- 
gineering, he was subsequently 
awarded his M.S. and Ph.D degrees 
there. 

He joined Du Pont in 1950 as 
an engineer at the petroleum labora- 
tory, Deepwater Point, N. J., and 
in 1959 was made head of the com- 
bustion division there. 


S. A. Ballard Named 
By Shell Chemical 


S. A. Ballard has been named re- 
search and development manager 
for the industrial chemicals division 
of Shell Chemical Co., it was an- 
nounced by A. W. Fleer, general 
manager of Shell’s industrial chemi- 
cals division. 

Mr. Ballard started his Shell ca- 
reer in 1937 as a research chemist 
for Shell Development Co. in Em- 
eryville, Calif., completing his 
doctorate in organic chemistry at 
Yale university. He held various 
technical posts there until 1955, 


LUBRICATING GREASES + METALWORKING 


when he was appointed associate 
director of the chemical products 
department. 

In 1957, Mr. Ballard was named 
director of chemical research at 
Emeryville. He accepted an admin- 
istrative position with a Shell af- 
filiated company in The Hague, 
The Netherlands, in 1958, and held 
that post until his appointment to 
this new position. 


Amoco Appoints Christie 


William F. Christie has been ap- 
pointed eastern representative, nar- 
ket research and development, for 
Amoco Chemicals Corp., George 
Rieger, manager of market research 
and development, has announced. 

In his new position Christie will 
be located in the company’s New 
York office at 555 Fifth Ave., New 
York City. 

Christie has held several positions 
in the marketing and development 
departments of Amoco Chemicals 
since joining the company in 1958. 
Most recently he was director of 
market research. 


Climax Names Couch 


G. Robert Couch has been ap- 
pointed technical advisor to the 
vice-president — eastern operations 
for Climax Molybdenum Co. 

Mr. Couch comes to his new 
position from the corporate central 
planning department of American 
Metal Climax, Inc., the parent com- 
pany. Previously he had been as- 
sistant to the technical director of 
the Amco division of American 
Metal Climax, Inc. He joined 


BEMOLybdenum 
Fortified Lubricants 


Underestimate the Importance - 


of Protective Lubrication 


MAGIE BROS. Ol co. 


Franklin Park, Illinois «¢ 


Chicago Phone 625-2600 
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American Metal Climax in 1957 
after fourteen years with National 
Lead Co., where he was a senior 
development engineer. 

Mr. Couch received his B. S. in 
Chemical Engineering from Mis- 


‘ souri School of Mines and Metal- 


lurgy in 1941. He received his 
M. S. in Chemical Engineering 
from Newark College of Engineer- 
ing in 1953 by attending night 
classes. 


News About 
NLGI conta 


ported slightly poorer results than 
with the regular 75# can, but none 
said the can was unacceptable. 


Lightweight Five-Quart Motor 
Oil Cans 

A check with major suppliers in- 
dicates that little work has been 
done on lighter weights, and there 
is even less enthusiasm. The sub- 
committee will put pressure on the 
suppliers to provide a lighter plate 
for this can, taking into account the 
increasing interest being shown in 
4+-quart cans. (Five companies have 
now converted to +-quart cans, 
with two others contemplating 
elimination of their 5-quart pack- 
ages. ) 

On May 25 American Standards 
Association sponsored general 
conference on Small Containers. 
Out of this came the appointment 
of the Packaging Institute as spon- 
sor of the project for “Standardiza- 
tion of terminology, sizes, dimen- 
sions and tolerances, methods of 
measurement, marking and testing 
of containers having a volume of 
less than 5 gallons. It is intended 
that the work initially be confined 
to containers for petroleum prod- 
ucts.” 


Meetings and Programs 


The next meeting of the Petro- 
leum Packaging Committee will be 
November 6 and 7 at Detroit in 
conjunction with the PMMI exhi- 
bition, with headquarters at the 
Pick-Fort Shelby Hotel. 
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Qualified Products List 
For Grease, Rifle 


The Rock Island Arsenal, Depart- 
ment of the Army, has announced 
the intention to establish a Qualified 
Products List for Grease, Rifle, un- 
der Specification MIL - G - 46003 
(ORD). 


Companies which have a product 
meeting the requirements of this 
specification are urged to contact 
the Commanding Officer, Rock Is- 
land Arsenal, Rock Island, Illinois, 
Attention: Laboratory, for an op- 
portunity to have their products 
tested. 


In making future awards, awards 
will be made only for such products 
as have been tested and approved 
for inclusion in the Qualified Prod- 
ucts List. 


IF it rolle an an axle & or-turns in @ 


Industry News 


Petroleum Packaging 
Committee to Meet 


The Petroleum Packaging Com- 
mittee will wind up its eleventh 
year with the forthcoming meeting 
to be held November 6 and 7, 1961 
at the Pick-Fort Shelby hotel in 
Detroit, Michigan. 


This meeting will be held in con- 
junction with the Packaging Ma- 
chinery Manufacturer’s Institute 
exhibition. 

The PPC business meeting is to 
be held on November 6, during 
which time some fifteen subcom- 
mittees will report on subjects and 
standards relative to the packaging, 
shipping, labeling and handling of 
the products of the petroleum in- 
dustry. 


The next meeting will be held 
February 26 and 27, 1962 in New 
Orleans, La., with headquarters at 
the Royal Orleans hotel. 


ASTM Officially 
Changes Its Name 


The name of the American So- 
ciety for Testing Materials was of- 
ficially changed to the American 
Society for Testing AND Mate- 
rials with the signing of a court de- 
cree on September 18, 1961, amend- 
ing the society’s charter originally 
granted in 1902 by the Common- 
wealth of Pennsylvania. 

In announcing this change, ASTM 
President Miles N. Clair said, “The 
inclusion of the word ‘and’ in the 
society’s name places added empha- 
sis on the society’s research work 
in seeking knowledge of the nature 


bearing 6) or rides on a@ shaft re) if if slides 

ina groove or moves on a if 
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of materials. 

“It is a further re-emphasis of 
one of the basic purposes for which 
ASTM was founded in 1898. Since 
then, the work of the society has 
been devoted to the fulfillment of 
its basic objectives, unchanged from 
the original charter which states: 
‘The corporation is formed for the 
promotion of knowledge of the 
materials of engineering, and the 
standardization of specifications and 
the methods of testing.’ And, to 
give greater stimulus to the work 
of the society in the field of mate- 
rials research, a division of mater- 
rials sciences was established two 
years ago.” 

The change in name was the re- 
sult of study and discussion with 
members throughout the country 

extending over several years. It w as 
also giv en careful consideration by 
the ASTM board of directors prior 
to its approval and adoption by the 
membership at the annual meeting, 
June, 1961. 


Technology Spectrum 


A technology spectrum showing 
in detail, areas of research interest 
and competence at Battelle Memo- 
rial Institute is now being offered 
to those concerned with research 
and development. Hundreds of 
types of specialized research are 
grouped together under ten major 
areas of interest on this colorful 
chart. Major areas include bio- 
sciences, Ceramics, chemical en- 
gineering, chemistry, economics, 
electronics, mechanical engineering, 


The 
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Company 
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Petroleum Refineries 
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metallurgy, nuclear energy, and 
physics. 

Apart from the specific informa- 
tion it contains, the 16- by 21-inch 
chart provides a graphic impression 
of the wide variety of talents and 
technologies that are drawn to- 
gether in a modern research center 
such as Battelle, which annually 
conducts studies for some 700 dif- 
ferent firms and government agen- 
cies. 

Copies of the chart are available 
from: Publications Office, Battelle 
Memorial Institute, 505 King Ave- 
nue, Columbus 1, Ohio. 


Bulletin Gives 
Application Instructions 

Typical applications of Moly- 
kote G, a grease-type lubricant con- 
taining a high concentration of 
molybdenum disulfide, one of the 
most effective lubricants known for 
extreme pressure applications, are 
featured in a new illustrated bul- 
letin just published by the Alpha- 
Molykote Corp. The ability of the 
material to prevent galling, seizing, 
fretting and metal pick-up is de- 
scribed. 

Such actual applications as lubri- 
cation of heavy machine ways and 
guides, prevention of galling and 
seizing in threaded connections, re- 
duction of cam wear, reduction of 
metal pick-up on lathe centers and 
steady rests, press fitting of bear- 
ings and gears on shafts, and preven- 
tion of fretting on splines are dis- 
cussed and illustrated. 

The four-color, two-page bulle- 
tin describes the lubricating charac- 
teristics of Molykote G and gives 
application instructions. Bulletin 131 
is available without cost from the 
Alpha-Molykote Corp., 65 Harvard 
Ave., Stamford, Conn. 


Bardahl Offers Booklet 


Bardahl now offers an industrial 
publication dealing with lubricating 
grease, written to serve both man- 
agement personnel and lubrication 
specialists. 

Offered free to interested parties, 
the 32-page booklet covers the basic 
principles, properties, types and 


rules for choice and application of 
lubricating grease, including the ef- 
fect of additives on the properties 
of grease. 

For the booklet write Bardahl, 
1400 N. W. 52nd St., Seattle 7, 
Wash. 


New Plant Facilities 

Southwest Grease & Oil Co., 
Wichita, Kans., has announced the 
completion of a $750,000 rebuild- 
ing program covering manufactur- 
ing facilities, filling equipment, 
finished products storage tanks and 
warehouses. Mr. H. A. Mayor, Sr., 
Southwest president, described the 
new plant as, “A completely new 
concept in grease plant operation. 
These new facilities, combined 
with Southwest’s newly-developed 
‘Electro-Thermatic’® process, give 
our operation flexibility and pro- 
duction capacity never before 
achievable. One of the greatest 
benefits of these new facilities is 
that tolerances on critical specifi- 
cation lubricants can be held to a 
degree never before possible.” 

A few of the interesting statis- 
tics on the new facilities incorpo- 
rated into the modernization pro- 
gram: 

Twenty-one miles of new pip- 
ing to prevent any possibility of 
“in line” product contamination. 

Finished product storage tanks 
holding over 3,000,000 pounds of 
finished products to assure prompt 
delivery of specification lubricants 
and to level production loads. 

Manufacturing facilities expand- 
ed to meet increasing demand, and 
capable of producing 750,000 
pounds of lubricants daily. 
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Comparison of Lithium 12-hydroxystearate greases produced by conventional open kettle and by Contactor 
NLGI GRADE 1 


Conventional 
OPEN KETTLE tox. proc. temp. 330° 


Hydrogenated Castor Oil 10.50% Wt. | 7 PER LB. 


| Lithium Hydroxide, monohydrate 1.57% Wt. a 


Modern 


Hydrogenated Castor Oil 6.00% Wt. 5 PER LB. 


INGREDIENT 


i Lithium Hydroxide, monohydrate 0.90% Wt. COST 


Mineral Oil* 93.10% Wt. 


#5 V.1. Solvent Treated Mid-Cont. Neutral. 300 SSU «@ 100 F. Oil used. 


CONTACTORS 
SAVE 17%* on Grease Ingredient Costs! 


Stratco Contactors provide continuous or batch mixing with very short time 
3 4 cycles, less soap, less laboratory control. Intimate contact between reactants plus 
pete ee 4 a ‘ close control of temperature makes it possible to produce a better product while 
Pres ea ea using less of the more expensive ingredients. Savings average approximately 17% 
. . . a very substantial contribution to your profit margin! 

* 

TESTS ON FINISHED GREASES 
PENETRATION OPEN KETTLE CONTACTOR 


NLGI Grade 1 used in this example. Comparable savings can be demonstrated in manufacture of Grades 2 and 3. 


MEDIUM 


Worked, 60 Strokes ....... . 333 314 
Worked, 100,000 Strokes 339 363 


WHEEL BEARING TEST 
ASTM D-1263 @ 250° F........ Pass Pass 
Stratco Contactors are availa- Leakage, gms... 3.6 4.0 
ble in laboratory and _pilot- WATER WASHOUT TEST 
production models, as well as ASTM D-1264 @ Room Temp., Loss, Wt. % 5.2 


in a range of sizes for any 
commercial production. 


REPRESENTATIVES 
D. D. Foster Co., Pittsburgh, Pa. STRATFORD «© PETROLEUM REFINING ENGINEERS 
D. D. Foster Co., S. Charleston, W. Va. 


The Rawson Co., Inc., Baton Rouge E G | E N G 


F. J. McConnell Co., New York 
L > 
CORPORATION 


Rawson-Houlihan Co., Inc., Beaumont, Texas 4601 Madison Ave. Kansas City 12, Mo. 


74°47 

Mineral Oil* 87.93% Wt. 

CONTACT bd TAT AVTAYT AY AT AW 
ax. Proc. Temp. 400° 
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for maximum 
grease plant efficiency... 


COMPLETE 
PACKAGE 


engineered by © 
STRUTHERS WELLS 


A typical Struthers Wells grease plant “package” includes 
a fired heater, a circulating olf heating and cooling system 
and one or more multi-action grease mixers. 


Accomplishing peak efficiency in your grease plant trically heated. The heater may be sized for one grease 


necessitates a carefully engineered “complete package” kettle or a whole battery of kettles. In each case, our 
including a fired heater, a mixer and a cooling system. engineers will recommend the design that will provide 
The requirements of each plant are reviewed by Stru- maximum economy, reduced production time and uni- 
. thers Wells engineers. A hot oil furnace which is direct formly high product quality. Ask for technical treatise 


fired with gas or oil may be selected, or it may be elec- on “Grease Mixer Design” which gives more details. 


STRUTHERS WELLS CORPORATION 


WARREN, PA. Plants in Titusville, Pa. and Warren, Pa. 


Ry 
; 
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